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1.0 GENERAL

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared in
conformance with the ABB Environmental Services, Inc. (ABB-ES), Health and Safety
Program and the Comprehensive Long-Term Environmental Action, Navy (CLEAN)
District I Contract (CLEAN HASP) and is intended to meet the requirements of 29
Code of Federal Regulation (CFR), Part 1910.120. As such, the HASP addresses
those activities associated with field operations for this project. Compliance
with this HASP is required for all ABB-ES personnel, contractor personnel, or
third parties entering any site at Naval Training Center (NTC), Orlando.

The NTC, Orlando HASP contains some site-specific information, ABB-ES standard
operating procedures and health and safety guidance included as Attachment A.
A copy of this reference HASP will be available at each work location. Task-
specific HASPs will be generated that describe the activities, potential hazards,
precautions, and action levels associated with each task performed at NTC,
Orlando.

1.2 PERSONNEL

1.2.1 Contractor Task Order Manager The contractor Task Order Manager (TOM) for
Base Realignment and Closure (BRAC) activities at NTC, Orlando is Mr. James
Manning. The TOM is the individual with overall project management responsibili-
ties. Those responsibilities as they relate to health and safety include
provision for the development of this site-specific HASP, the necessary resources
to meet requirements of this HASP, the coordination of staff assignments to
ensure that personnel assigned to the project meet medical and training
requirements, and the means and materials necessary to resolve any health and
safety issues that are identified or that develop on the project.

1.2.2 Health and Safety Manager The Health and Safety Manager (HSM) for ABB-ES,
Ms. Cynthia Sundquist, may be reached at (207) 775-5401, extension 3309, in
Portland, Maine. The HSM will be responsible for: (1) approval of the
individual chosen to serve as the site Health and Safety Officer (HSO) for this
field operation; (2) review and approval of the site HASP developed by the HSO,
as well as any significant changes made over time to the site HASP; (3) oversight
of the daily efforts of the HSO; (4) resolution of site disputes involving health
and safety issues; and (5) implementation of the HASP by the HSO.

1.2.3 Health And Safety Supervisor (HSS) The HSS is the health and safety
professional serving as the ABB-ES HSM's designee for this project. As such, the
HSS will be responsible for (1) approval of the individual chosen to serve as the
site HSO for this field operation; (2) review and approval of site-specific HASPs
developed by the HSO, as well as any significant changes made over time to the
site HASP; (3) oversight of the daily efforts of the HSO; (4) resolution of site
disputes involving health and safety issues; and (5) implementation of the HASP
by the HSO. The HSS will notify the HSM of any Stop Work Orders issued by an
HSO.

1.2.4 Field Operations Leader The Field Operations Leader (FOL) is either the
TOM or the TOM's designee who is onsite and is vested with the authority by the

NTC_OrL.HSP
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TOM to carry out day-to-day site operations, including interfacing with the NTC,
Orlando HSO.

1.2.5 Health and Safety Officer The HSO for this project has been designated
by the TOM with concurrence from the HSM. The HSO will have at least an indirect
line of reporting to the HSM for the duration of his/her assignment as project
HSO. The HSO is responsible for developing and implementing this site-specific
HASP in accordance with the ABB-ES Health and Safety Program. The HSO will
investigate all accidents, illnesses, and incidents occurring onsite. The HSO
will also conduct safety briefings and site-specifie training for onsite
personnel. As necessary, the HSO will accompany all U.S. Environmental
Protection Agency (USEPA), Occupational Safety and Health Administration (OSHA),
or other governmental agency personnel visiting an ABB-ES site in response to
health and safety issues. The HSO, in consultation with the HSM, is responsible
for updating and modifying this HASP as site or environmental conditions change.

An individual must have a minimum number of days of field experience (for the
appropriate levels of protection, i.e., D, C, and B) and be current in first aid
(certification within the last 3 years) and cardiopulmonary resuscitation (CPR)
(certification within the last year) training to be eligible for the position of
HSO.

1.3 TRAINING. Training is defined under the ABB-ES Health and Safety Program,
and all personnel entering potentially contaminated areas of this site must meet
the requirements of 29 CFR 1910.120. Personnel without the required training
will not be permitted in any area with potential for exposure to toxic substances
or harmful physical agents (i.e., in the exclusion zone). Refer to Appendix A
for further information.

1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated areas
of this site will be medically qualified for site assignment through a medical
surveillance program outlined in the ABB-ES Health and Safety Program. Personnel
who have not received medical clearance will not be permitted in any area with
potential for exposure to toxic substances or harmful physical agents (i.e., in
the exclusion zone). Refer to Appendix B for further information.

1.5 DOCUMENTATION. A daily health and safety log will be maintained by the HSO.
This log will include, at a minimum, the following information: description of
the field work being conducted, any changes in the operation, names of all
personnel working at the site, types of air monitoring equipment being used and
how calibrated, air monitoring results, level of personal protective equipment
being worn, accidents and injuries, and descriptions of any unusual occurrences
of physical complaints.

NTC_Orl.HSP
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2.0 SITE CHARACTERIZATION AND ANALYSIS

2.1 SITE NAME, LOCATION, AND SIZE. NTC, Orlando (Figure 2-1) encompasses 2,072
acres in Orange County, Florida, and consists of four discrete facilities: the
Main Base, McCoy Annex, Herndon Annex, and Area "C".

The Main Base occupies approximately 1,095 acres within the city limits of
Orlando and is located approximately 3 miles east of Interstate 4 and less than
1 mile north of State Road 50. Operations at the Main Base include the Recruit
Training Command, Service School Command, Naval Administrative Command, Nuclear
Power School, and the Naval Hospital (C.C. Johnson, 1985).

The facilities that comprise the McCoy Annex occupy 877 acres outside of the
Orlando city limits and are located 12 miles south of the Main Base and just west
of the Orlando International Airport. The Annex serves as a housing and
community support activity for NTC, Orlando (C.C. Johnson, 1985).

Area "C" occupies an area of 46 acres and is located 1 mile west of the main base
off Maguire Boulevard, and serves as a supply center for NTC, Orlando (C.C.
Johnson, 1985).

Herndon Annex occupies 54 acres and is situated 1.5 miles south of the Main Base,
within the confines of the general aviation Herndon Public Airport. Herndon
Annex provides research, design, development, testing, evaluation, procurement,
fabrication, maintenance, and logistical support for naval training equipment and
devices. Herndon Annex is comprised of a computer center, flight-training
building, uniform-supply warehouse, and several office buildings (C.C. Johnson,
1985).

2.2 SITE HISTORY AND LAYQUT

Main Base. The facilities at the Main Base were owned and operated by the Army
Air Corps from 1940 to 1947 as the Orlando Air Base. The U.S. Air Force took
command of the facilities during 1947, at which point it became the Orlando Air
Force Base. The Air Photographic and Charter Service was the most active
facility on the base and was responsible for photographic development of U.S. Air
Force movies and still photographs. The property was commissioned as the Naval
Training Center in 1968 when the U.S. Air Force ceased operations at the facility
(ABB-ES, 1994a).

The area of the Main Base varies in elevation from approximately 125 feet above
mean sea level (msl) at the Recruit Training Command (C.C. Johnson, 1985) to
approximately 91 feet above msl at Lake Baldwin. Surface water runoff from this
area flows through small intermittent streams and the storm drainage system to
Lake Susannah and Lake Baldwin, and eventually to the Little Econlockhatchee
River. Both of these lakes are used for fishing and recreation and are Class III
waters according to the State of Florida (ABB-ES, 1994a).

The Main Base occupies approximately 1,095 acres within the Orlando city limits
and is comprised mainly of operational and training facilities. These facilities

NTC_Orl.HSP
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are used for training new recruits, and the land use is primarily barracks, train-
ing facilities, administrative buildings, drill fields, and recreational areas.

The area surrounding the Main Base is primarily residential with a commercially
zoned area adjacent to the residential areas. There are two lakes within the Main
Base property (Lakes Baldwin and Susannah) and four lakes (Spier, Forest, Shannon,
and Gear) located in the residential areas adjacent to the facility (C.C. Johnson,
1985).

McCoy Annex. The McCoy Annex was originally owned and operated from 1950 to the
late 1950's by the U.S. Air Force Strategic Air Command as the Pinecastle Air
Force Base. It then became the McCoy Air Force Base from the late 1950's to 1974
when NTC, Orlando acquired the facility and renamed it the McCoy Annex (C.C.
Johnson, 1985).

The land at McCoy Annex is essentially flat and gently sloping from north to south
with little change in grade. The elevation is approximately 90 feet above msl
and surface water flows south into the Boggy Creek Drainage Basin approximately
4 miles south of the Annex (C.C. Johnson, 1985). Surface water from Boggy Creek
then flows into East Lake Tohopekaliga approximately 12.5 miles south of the
Annex.

The McCoy Annex occupies 877 acres outside of the Orlando city limits and is
located adjacent to Orlando International Airport on the east. There are two
elementary schools located within a mile of the Annex on the west boundary and
most of the area immediately adjacent to the Annex to the west is vacant wooded
area. The Beeline Expressway forms the northern boundary. The property north of
this expressway is used primarily for airport-related industry. Adjacent to the
southern boundary are undeveloped woodlands. Land use at McCoy Annex is primarily
housing and recreation (golf course) with limited operational facilities (C.C.
Johnson, 1985).

Area "C". Area "C" was constructed in 1942 to provide support services for the
Army Air Corps Orlando Air Base and consists of a laundry facility, supply
storage, and the Defense Property Disposal Office (DPDO) facility. The laundry
facility has been operated for military use since 1942. From 1942 to 1957, the
supply storage warehouses and salvage yard received military supplies and salvage-
able material transported there by a railroad system. Since 1957, all materials
have been shipped to Area "C" for storage via truck. In 1959, the DPDO took over
operation of the salvage yard. The laundry facility, supply storage warehouses,
and the DPDO have operated under the command of NTC, Orlando (ABB-ES, 1994a).

Area "C" is surrounded by urban development and multi-family residences to the
north (with single family residences across Lake Druid), single family residences
to the south and west, and an office park to the east. There are no industrial
facilities in the vicinity of Area "C" (C.C. Johnson, 1985).

Herndon Annex. Herndon Annex borders a major residential area and is adjacent
to the Herndon airport (C.C. Johnson, 1985). The Herndon Annex land surface
slopes from a high of approximately 120 feet msl at the southwest corner to its
low point of about 93 feet msl at the northeast corner adjacent to Lake Barton.
Surface water runoff flows into Lake Barton or to a closed depression with a small
sinkhole lake located on the east side of the area (USGS, 1980).

NTC_Orl.HSP
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2.3 SCOPE OF WORK. Field investigations to be performed by ABB-ES will be
designed to characterize soil, surface water, sediment, and groundwater conditions
at the site. Tasks may include, but not be limited to, the following elements:

. geophysical surveys,

. test pit excavations,

. soil borings,

. monitoring well installations,

. soil gas sampling,

. soil and groundwater sampling,

. surface water and sediment sampling,

. water level measurements and aquifer tests,

+ TerraProbe™ investigations,

. Unexploded ordnance (UX0) clearance surveys, and
. seismic refraction surveys (information regarding the handling and use

of explosives is provided in Appendix C).

2.4 SPECIFIC POINT OF INTEREST (POI) RISKS. ABB-ES has been tasked to conduct
investigations at POIs identified in the Environmental Baseline Survey (EBS) of
NTC, Orlando conducted by ABB-ES (1994b). The overall hazard level at NTC,
Orlando is anticipated to be low. General health hazards and safety hazards
associated with investigations at NTC, Orlando are presented in this section.

2.4.1 Health Hazards The potential health hazards associated with the POIs
include inhalation, ingestion, and dermal contact of organic and inorganic
chemicals that may be present in the subsurface soils and/or groundwater.
Chemical Hazard Response Information System (CHRIS) data sheets for these
compounds are presented in Chapter 3.0.

The primary hazards associated with several of the POIs are: gasoline or other
fuel-related compounds, compounds including aliphatic and chlorinated solvents,
pesticides, explosive chemicals, landfilled biological waste (information onblood
borne pathogens is included in Appendix D), and radionuclides in the groundwater
at the North Grinder and McCoy Annex landfills (information on ABB-ES' radiation
protection program is included in Appendix E). Groundwater and surface water in
the vicinity of the wastewater treatment plant and associated infiltration and
sludge beds may contain coliform or nitrogen species at levels exceeding
regulatory guidelines. 1In addition, during warm months (spring through early
fall), tickborne Lyme Disease may be a potential health hazard in the NTC, Orlando
region (information on Lyme Disease is included in Appendix F). Table 2-1 lists
the expected wastes and probable contaminants of concern at NTC, Orlando
identified during the Initial Assessment Study (IAS).

2.4.2 Safety Hazards Safety hazards include those typically encountered during
operation of heavy equipment such as drilling rigs and backhoes and vibratory
coring equipment. Special attention must be given by personnel working in the
vicinity of this equipment to remain a safe distance from moving parts and tools.
The subcontractors retained to operate this equipment will be solely responsible
for the safety of their personnel. Clearance of underground and overhead
utilities will be coordinated with the appropriate NTC, Orlando personnel.
Additional underground clearance support will be available through geophysical
survey results.

NTC_Orl.HSP
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Table 2-1

Initial Assessment Study Points of Interest (POIs)

Health and Safety Plan
NTC, Orlando
Orlando, Florida

Period of
Operation

Expected Waste Types

Estimated
Quantities

Current Use

IAS
Site No. POI Name
1 North Grinder
Landfill
2 Filled WWTP
Lagoons
3 McCoy Annex
Landfill
4 Disposal Area
Near the Main
Base Magazine
No. 123
5 Old Laundry
Boiler Building
6 McCoy Annex
DRMO

1958 to 1967

1977 to 1978

1960 to 1978

1968 to 1969

? to 1972

1984 to
present

Film, photographic chem-
icals, paint thinner,
perchloroethylene still
bottoms, garbage from
mess hails, cardboard
boxes, biological wastes
(syringes from hospital),
paper, plastic, tree limbs,
and construction materi-
als.

WWTP siudge, tree limbs,
yard wastes, dirt, sand,
asphalt, demolished
building debris, and
stainless-steel mixing
tank.

Paint, paint thinner,
asbestos, transformers
(possibly with transformer
oil containing PCBs}),
hospital wastes (syringes,
dressings, blood, and
urine), radioactive waste,
automobile batteries,
steel cable, airplane parts,
brick, fire hoses, para-
chutes, trees leaves, pa-
per, plastic, scrap wood,
scrap metal, sections of
pipe, and waste oil.

Yard wastes (tree limbs,
and grass clippings).

Asbestos containing ma-
terials.

Used motor oil, anti-
freeze, hydraulic fluid
{containing PCBs), and
Soilax Liquid 'S’ Plus
Multipurpose Cleaner
(containing NaOH and 2-
butoxy ethanol).

194,000 cubic
yards of waste,
one-third of which
was removed
during dormitory
construction.

Unknown

> 1,000,000 cubic
yards of waste

Site was a pit 30
feet in diameter
and 8 or 9 feet
deep.

Unknown

1,000-4,000 gal-
lons estimated to
have been spilled.

Training opera-
tions, administra-
tive functions,
and housing.

None

Golf course

None

Demolished in
1979; building
was used to
house boilers for
the laboratory.

Drum and trans-
former storage.

See notes at end of table.

NTC_Orl.HSP
MVL.07.94

2-5



Chapter No._2_, Revision No._0
Date July 13, 1994 , Page 6 of 10

Table 2-1 (Continued)
Initial Assessment Study Points of Interest (POls)
Health and Safety Plan
NTC, Orlando
Orlando, Florida
Sitlﬁilo. POI Name g:z:fug; Expected Waste Types gﬁ;:ﬁ:;: Current Use
7 Barracks Burial 1968 Building debris Unknown Barracks were
Area demolished and
bulldozed into a
quarry at the
southwestern
end of McCoy
Annex.
8 Old Pesticide Early 1950's Chlordane, phenyl mercu- At least 300 gal- Grassy area on
Storage Area to 1972 ric compounds, baygon, lons were buried perimeter of golf
diazinon, anticoagulant, when the building  course (building
mailathion, pyrethrum, was demolished; was demolished
diron, 2,4-D, monuron, ~62,000 gallons in 1981).
dieldrin, paraquat, and ~46,000
kepone, endothall, naled, pounds of pesti-
mineral oils, arsenic, cides were used
dchlorvos, hydrothol, and per year (based
dimethoate. on 1970 data).
9 Lake Baldwin Early 1950’s Drainage from building Unknown Recreational
to 1978 2089 of film, photograph- fishing, boating,
ic developers, fixers, and and swimming
activators. by Navy person-
nel and the
public.
10 McCoy Annex Unknown Iron, manganese, sulfate, Unknown Demolished
WWTP nitrate, arsenic, and zinc
Source: Hazard Ranking System Il (ABB-ES, 1992) and Initial Assessment Study (IAS) (C.C. Johnson, 1985).
Notes: POl = point of interest.
WWTP = wastewater treatment plant.
PCBs = polychliorinated biphenyls.
DRMO = Defense Reutilization and Marketing Office.
NaOH = sodium hydroxide.
2,4-D = 2,4-dichlorophenoxyacetic acid.
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UXO may potentially be of concern at some of the POIs. If this is the situation,
a qualified contractor will first clear the areas prior to commencing subsequent
tasks at POIs where UXO is a concern. Appendix G details the basic methodologies,
concepts, and considerations that will be incorporated during the activities at
these sites.

Safety hazards exist when working on boats or floating platforms; all persons will
have the ability to swim and will wear personal floatation devices when working
on boats or floating platforms.

The primary safety hazards associated with any intrusive work (test-pitting and
drilling) at the North Grinder and McCoy Annex landfills includes exposure to
sharp medical wastes (syringes and broken glass), asbestos, transformer oil
containing polychlorinated biphenyls (PCBs), and radioactive waste.

2.4.3 Specific POI Risks

2.4.3.1 Site 1, North Grinder Landfill The North Grinder Landfill (Site 1) was
located in the northwest corner of the Main Base and covered approximately 15
acres. Buildings used for training operations, administrative functions, and
housing surround Site 1 (ABB-ES, 1992). The wastes reportedly disposed in the
landfill include film, photographic chemicals, paint thinner, garbage from mess
halls, cardboard boxes, biological wastes and syringes from the hospital, paper,
plastic, tree limbs, and construction materials. A summary of disposal history
for the North Grinder Landfill and other sites is provided in Table 2-1.
Reportedly, there were no known 55 gallons drums disposed in the landfill. It
is estimated that the quantity of waste disposed in the landfill was 194,000 cubic
yards, approximately 1/3 of which was removed during construction of Buildings
212 and 214 (C.GC. Johnson, 1985).

Four shallow monitoring wells were installed at the site and analyses of samples
collected from these wells indicated the presence of elevated levels of iron,

arsenic, zinc, manganese, methylene chloride, phenols, and radionuclides (Geraghty
& Miller, 1986).

2.4.3.2 Site 3, McCoy Annex Landfill The McCoy Annex Landfill is located in the
southern part of the McCoy Annex. The landfill is currently a nine hole golf
course, and is surrounded by residential areas on the north, NTC, Orlando
facilities on the east, and wooded areas on the west and south (ABB-ES, 1992).

The wastes disposed in the landfill were reportedly paint, paint thinner,
asbestos, transformers (possibly with transformer oil containing PCBs), autoclaved
hospital wastes (including syringes, dressings, blood, and urine), radioactive
waste, automobile batteries, steel cable, airplane parts, brick, fire hoses,
parachutes, trees, leaves, paper, plastic, scrap wood, scrap metal, sections of
pipe, and possibly waste oil. A summary of the disposal history for the McCoy
Annex Landfill and other sites is provided in Table 2-1. It is unknown if the
transformers and batteries were drained. The golf course was constructed over
the landfill area during 1981 (C.C. Johmson, 1985).

Geraghty & Miller (1986) reported that the monitoring wells installed during the
Verification Study should have encountered any constituents moving with the
groundwater. Analyses of groundwater samples indicate elevated levels of iron

NTC_Orl.HSP
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(9,800 parts per billion [ppb]), arsenic (20 ppb), zinc (40 ppb), radionuclides,
and manganese. Benzene (31 ppb), chlorobenzene (36 ppb), ethylbenzene (10 ppb),
1,4-dichlorobenzene (8.3 ppb), and naphthalene (16 ppb) were also detected.
Contaminants detected in surface water samples collected along the drainage canals
included phenols (3,400 ppb), methylene chloride (6.7 ppb), and lead (12 ppb).
Arsenic was detected in the sediments from one sampling area at 53 ppb (Geraghty
& Miller, 1986). The Hazard Ranking System II reported that analyses of leachate
samples indicated the presence of mercury; however, no data from the Verification
Study were available to support this claim (ABB-ES, 1992).

2.4.3.3 Site 6, McCoy Annex Defense Reutilization and Marketing Office (DRMO)
The McCoy Annex DRMO is located in the southeastern section of the McCoy Annex
and is surrounded by Building 7193 on the north, Building 7191 on the southeast,
Ammons Avenue on the southwest, and Building 72312 on the west (ABB-ES, 1992).

The McCoy Annex DRMO was used for storage of 73 55-gallon drums containing
chemical waste since at least 1984. During the IAS, it was noted that these drums
were in various stages of deterioration and at least one was completely corroded.
Few labels or markings were observed on the drums, but they were reported to have
contained used motor oil, antifreeze, and hydraulic fluid (possibly containing
PCBs). One drum was marked "Soilax Liquid 'S’ Plus, Multipurpose Cleaner", which
contains sodium hydroxide and 2-butoxy ethanol. Another drum was marked "Paint
Thinning Liquid." A summary of disposal history for the McCoy Annex DRMO and
other sites is provided in Table 2-1.

Groundwater samples collected by Geraghty & Miller (1986) during the Verification
Study at this site were analyzed and reported to contain trace amounts of
methylene chloride (9.6 ppb), copper (50 ppb), lead (14 ppb), and zinc (610 ppb).
In addition, the Verification Study identified elevated concentrations of iron
(9,800 ppb), radionuclides, manganese (1,300 ppb), benzene (31 ppb), chlorobenzene
(36 ppb), ethylbenzene (10 ppb), 1,4-dichlorobenzene (8.3 ppb), and naphthalene
(16 ppb); however, no laboratory data exist in the Verification Study report to
support these findings. No detectable priority pollutants were found in soil
composite samples from the site except for mercury (1.2 ppb) and trace methylene
chloride (Geraghty & Miller, 1986).

2.4.3.4 Site 8, 0ld Pesticide Storage Building The O0Old Pesticide Storage
Building was located in the southeast corner of the Main Base adjacent to Trident
Lane before it was demolished in 1981. The building was located on the edge of
the golf course and was surrounded on the northwest by Lake Baldwin, on the west
by residential areas, and on the south and east by the golf course (ABB-ES, 1992).

Pesticides reported to have been used at the facility include chlordane, phenyl
mercuric compounds, baygon, diazinon, anticoagulant, malathion, pyrethrum, diron,
2,4-dichlorophenoxyacetic acid (2,4-D), and monuron (C.C. Johnson, 1985).
Analyses of groundwater samples collected during the Verification Study indicated
trace levels of bis(2-ethylhexyl)phthalate (6 ppb), ethylbenzene (13 ppb), phenol
(7 ppb), 2-chlorophenol (7 ppb), 2,4-dichlorophenol (33 ppb), chlordane (7 ppb),
naphthalene (26 ppb), and zinc (30 ppb) (C.C. Johnson, 1985). A summary of
disposal history for the 0ld Pesticide Storage Building and other sites 1is
provided in Table 2-1.

NTC_Orl.HSP
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2.4.3.5 Site 9, Lake Baldwin Lake Baldwin, also referred to as Lake Corrine,
is located in the central to northeast part of the Main Base, and is surrounded
by NTC, Orlando facilities, the Naval Hospital, and a recreation area (ABB-ES,
1992).

Film and photographic development chemicals were drained from Building 2089
through a storm sewer and onto the southwest shore of Lake Baldwin from the early
1950's to 1978. The chemicals discharged included photographic developers,
fixers, and activators (C.C. Johnson, 1985). A summary of disposal history for
Lake Baldwin and other sites is provided in Table 2-1. Surface water sampling
results indicate that alpha-BHC occurs at levels of 0.1 ppb.

2.4.3.6 Site 10, McCoy Annex Wastewater Treatment Plant (WWTIP) The McCoy Annex
WWTP is no longer present at the site, but the area where it was located is north
of Site 3, directly across 8th Street. The site is surrounded on the remaining
three sides by wooded areas (ABB-ES, 1992).

No information was found for this site to determine the years of operation,
potential contamination, or other historical data. Limited information of
disposal history for the McCoy Annex WWTP and other sites is provided in Table
2-1. During the Verification Study, two shallow monitoring wells were installed
at the site, and analyses of the samples indicated the presence of iron (4,800
ppb), manganese (170 ppb), sulfate (340,000 ppb), nitrate (32,000 ppb), arsenic
(25 ppb), and zinc (70 ppb) (Geraghty & Miller, 1985).

2.4.4 Llevels of Protection Information regarding the levels of protection that
will be used during this field investigation are listed below:

. geophysical survey, Level D;

. test pit excavation and sampling, Modified Level D, or Level B if the
information available is insufficient to identify the hazards;

. boring and subsurface soil sampling, Modified Level D;
. monitoring well installation and sampling, Modified Level D; and

. surface water and sediment sampling, ecological sampling, water level
measurement, and aquifer testing, Level D.

Descriptions of each protective ensemble (i.e., Level A, Level B, etc.) are
provided in Appendix H.

Modified Level D protection is anticipated to be sufficient for a majority of the
exploratory and sampling work to be conducted at the installation. Rarely are
breathing zone levels of contaminants expected to increase to the point where
respiratory protection is required; however, a photoionization detector (PID) or
flame ionization detector (FID) and Draeger tubes will be in use at each
exploratory location to monitor the breathing zone.

2.4.5 Monitoring The work environment will be monitored to ensure that
Immediately Dangerous to Life and Health (IDLH) or other dangerous conditions are
identified. At a minimum, monitoring will include evaluations for combustible

NTC_Orl.HSP
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atmospheres, oxygen-deficient environments, and hazardous concentrations of
airborne contaminants. The combustible gas meter, set to alarm at 10 percent of
the lower explosive limit (LEL), will be continuously used.

2.4.6 Air Sampling To the extent feasible, the presence of airborne contaminants
will be evaluated through the use of direct reading instrumentation. Information
gathered will be used to ensure the adequacy of the levels of protection being
used at the site, and may be used as the basis for upgrading or downgrading the
levels of protection in conformance with action levels provided in this HASP and
at the direction of the task HSO.

The following sampling equipment will be used at the site:
1. 1ISD dual detector (0,/LEL),

2. HNU™ IS101 and Photovac total ionizables present (TIP™) photoionization
detectors,

3. detector tubes (MSA and Draeger)
4, FID, and

5. radiation detector (i.e., pancake Geiger Mueller [GM] detector or gamma
scintillation detector).

Refer to Appendix I for information on the calibration and maintenance of the
equipment.

2.4.7 Personal Monitoring

Thermoluminescent Dosimetry (TLD) Body Badges. These devices are nonmechanical
collection devices used to monitor for x-ray, beta, and gamma radiation exposure.
They are worn by ABB-ES associates and sent to Landauer, Inc., for analysis on
a quarterly basis.

Note: It is ABB-ES's policy that every associate wear dosimeters while on
military installations.

Personal monitoring may be warranted if there is a potential of exposure to a
substance that has a specific substance OSHA standard (i.e., asbestos
29CFR1910.1001), or to characterize the personal exposure of high-risk employees
to the hazardous substances that they may encounter onsite.

2.4.8 Hearing Protection All personnel exposed to noise levels in excess of
85 decibels will be required to wear hearing protection.

NTC_Orl.HSP
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3.0 CHEMICAL HAZARDS RESPONSE INFORMATION SYSTEM (CHRIS) DATA SHEETS

These sheets were originally authored and assembled by the U.S. Department of
Transportation (USDOT) and U.S. Coast Guard (USCG) for over-land and over-sea
transportation information and guidelines, and are provided in this HASP to
disseminate information needed for decision-making personnel during the transport
and handling of chemicals. In addition, these sheets should be used to achieve
better safety procedures and to prevent accidents.

CHRIS data sheets have been included for the following compounds: arsenic, methy-
lenechloride,phenol,mercury,benzene,chlorobenzene,ethylbenzene,tetrachloro-
ethylene (perchloroethylene), 2-chlorophenol, 2,4-dichlorophenol, chlordane,
naphthalene, diazinon, 2,4 - D, dichlorvos, dieldrin, diuron, kepone, malathion,
naled, mineral oil, motor oil, transformer oil, pyrethrins, and turpentine (paint
thinner).

NTC_Orl.HSP
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ARSENIC

ARX

Common Synonyms Solid crystais Gray
Argerec, sohd
Arsersc, metallic
Gray Sinks in waler.

AVOID CONTACT 'WITH SOLID AND DUST KEEP PEOPLE AWAY
Wear seit-contaned DOV DI@SSure Dreathing apparatus
ana "ull Drotective clothing.
Stay uowing ang use water SOfAY 10 “knock down'' dust.
Stoo aischarge 1 possiDla.
isowte ana remove (ischarged malenai.
Notity iocal heaith ana pollulion control agencies.

Can be heated 10 bum in ar.
POISONOUS GASES ARE PRODUCED IN FIRE.
Wear seit positve pr g apparaws
and full protectve ciothing.
Zxtinguish smail fires: dry chermcal, caroon dioxide.
water spray of t0aM: large nras: water soray, fog or foam.

Fire

Exposure

CALL FOR MEDICAL AID

DUST

POISONOUS 1P INHALED.

Mova victim to fresh aw.

F IN EYES OR ON SKIN, immediately flush with running water
tor at least 15 minutes; hoid @velids open if necessary

it breating has stopped. give artificial respwaton.

It breathing s difficuit, grve oxygen.

IF SWALLOWED.
IF IN EYES OR ON SKIN, flush with running water for at jeast
15 minutes; hold eyelids open It nacessary.
IF SWALLOWED and wictsm 18 CONSCIOUS and has not vomited, induce
vormiing with syrup of ipecac.
iF SWALLOWED and victim is UNCONSCIOUS OR HAVING CONVULSIONS, g0
nothing except keep vicum warm.

Water
Pollution

Effects of low on aquatic ke is unknown,
May be dangercus # it enters water ntakes.

Notity local heaith and wildiile officials.

Notrty operators of nearby water intakes.

1. RESPONSE TO DISCHARGE 2 LABEL

(See 2.1 Category: Poieon

ISSUe WaITINg - POteON. 22 Ciass: 8
Restrict access
Should be removed.
Chermcal and physical treatment,

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

CO Compstibiiity Class: Not isted
Formuia: As

IMO/UN Designatior: 6.1/1558
OOT 1D No= 1558

CAS Registry No. 7440-38-2

S A

(A A

Physicsl State (ss shipped) Soid
Color: Sivergray
Odor: Osta not evaiable

t

SERE

1

5. HEALTH HAZARDS

Weer selt. positive pr -] and
fullt protective clothing.
4 ] by i of dust or by ings of
axposUre route, SYMPIOMS in MOSt CABes are charactersic Of severs gastrits or gastrosntentis.

ANl chemicsi forms of arsenic sventually produce similer xic sftects. Symptoms may be

deiayed.

Treatment of Exposure: Get madical attention after any exposwre 0 this metal. INHALATION:
mmwm-.nmmmwmmmnm-
MWWEYESOHSKI&MM\MWWMlU‘w
mirutes: hoid eyelids open i appropnate. Use soap and water 1 clean skin. Remove and
mmmmmmﬁssﬂo&nmmuwwmmm
induce vomiting with syrup of ipecac.

Threshoid Limit Value: 0.2 mg/m?

Short Term inhaistion Limits: Data not aveilable

Touicity by ingestion: Deta not available

Late Toxicity: Human Causes Qeni and ic efiects aiong
with damage 10 the gas tract and deqge ot the liver and kidneys.

Vapor (Gas) irrttant Data not

Udquid or Solid irritant Dsta not

1DLH Velue: Data not availsbie

& FIRE HAZARDS 10. HAZARD ASSESSMENT COOE

8.1  Flash Poinnt Not pertinent (See Hazard Assssement Handbook)

62 Flammabie Limits I Alr: Not perinent n

6.3 Fire Extinguishing Agents: Small fires: dry
chemical, Carbon dicods, water sprey of
toarm; large fires: water spray, fog of
foam. 1L HAZARD CLASSIFICATIONS

6.4 Fire Extinguishing Agents Not to be
Used: Not peranent 11.t Code of Federal Reguiations:

65 Specisl Hazards of Combustion Poisor: B
Progucts: Contain highly 100G arsenic 112 NAS Hazard Rating for Bulk Water
tricxcs and other forms of arsenic. Traneportstion: Not ksted
Arserac: gas, the most dangerous form of | 113 NFPA Hazard Classification:
ansenc, is Procuced UPON COMtact with an
acd or ack fumes.

6.6 Behavior in Firec Bums o produce dense
white fumes of Pighly tOC Arsenic
tricoode.

a7 o Tomp: Not per

6.4 Electrical Hazarc: Data not available

(Contirzsed)
7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction

72 with ¢
incompatible with ZnC.

7.1 Stabiiity Ouring Traneport Stable

7.4 Neutraitzing Agents for Acids and
Caustics: Not pertinent

7.5 Polymertzstion: Not partinerst

7.8 inhibitor of Polymerization:

Not perti

7.7 Moisr Ratio (Reactant to
Producty Data not avadabie

7.8 Reactivity Group: Data not aveisbie

12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State at 15°C and 1 strc
Sold
122 Molecular Weight: 74.9218
123 Bolling Poirt st 1 atmc
1,135'F = 813°C = 886°K (subimes)
124 Freszing Point: Not pertnent
125  Critical Temperature:
8. WATER POLLUTION 14T7.4°F = 803°C = 1076.27°K

8.1 Aquatic Toxicity: Deta not avaiisble 128 Critical Pressurs:

8.2 Waterfow! Toxicity: Data not svaiable 5027.4 psia = 3420 stm =

1.3 Biciogical Oxygen Demand (800X 34.86 MN/m?

None 127 Specific Gravity:

8.4 Food Chain Concentration Potentiak 5.727 at 25°C (sohd)
Sioaccumuiated by fresh water and 128 Uquid Surface Tensiom: Not pertinert
Marne SquEtcC OTQAMSMS. 129 Uquid Water interfacial Tension

Not pertinent
12.10 Vapor (Qas) Specific Qravity:
Not pertinent
1211 Ratio of Specific Heats of Vapor (Gask
Not pertinent
12.12 Latent Hesat of Vaporizatior:
Not pertinent
1213 Heat of Combustion: Not peronent
12.14 Heat of Decompoeition: Not pertinent
1218 Hest of Sokstion: Not pertinent
1218 Heat of Polymerizatiore Not pertinent
9. SHIPPING INFORMATION 1225 Heat of Fusion: Data ot svaabie

8.1 Grades of Purity: Crude, 90-66%: 1228 Limiting Value: Data not svaiabie
Refined, 99%; Semiconducior, 1227 Reid Vapor Pressure: Data not avedable
99.999%

L X

2.3 (nert Atmosphers: Not lsted

9.4 Venting: Not pertinert

5. FIRE HAZARDS (Continwed)

69 Buming Rate: Not pertinent

610 A Flame Temp Oata not o

8.11 Stolchiometric Alr to Fuei Retia: Oata not svadabie

6.12 Flame Tempx Data not

JANUARY 1991



ARX

ARSENIC

, 12.17
2~ URATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature Pounds per cubic Temperature British thermal Temperature un?tt:g?:,;l th;":gi"_ Temperature Centipoise

(degrees F) foot (degrees F) unit per pound-F (degrees F) squarepfoot-F (degrees F) po
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12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
1 N N N
N o} o o}
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PHENOL

PHN

Commnon Synonyms Solld crystais; or ‘White solid, or fight Swest tarry odor
ArdroxybenTens watery icusd pink Squid
Cwolcluﬂ
Pf-mnnmﬂ- May flost Or sink, and momes slowly with water.

AVOID CONTACT ‘WITH LIQUID ANO SOLID. Keeo poopia away.

Wear goggies, salf-contained breatwng apparatus, and rubber overcothwng
(INChaRNg gloves).

Stop discharge it possinie. Call fire ceoartmenL

Evacuale area in case of large drscharge.

isolate and remove discharged matenal

Notty locail heaith and poilusON CoNTrol agencres.

Combustible.

POISONOUS GASES ARE PROOUCED IN FIRE.

Wear goggies. sell g appar
uncluding gioves).

Extinguish with water, Carnon dwoxde, dry chemical, or ioam.

Fire Cool exposed containers with water

and rubber overciotng

S S A 4

2

a8

610 A

& FIRE HAZARDS
Flash Point 185°F O.C.; 175'F C.C
Fammable Limits in Alr: 1.7%-3.6%
Fire Extinguishing Agents: Weter fog,
foarn, carbon dicoade, or dry chermecal
Fire Extinguishing Agents Not to be

Special Hazards of Combustion
Productss Taxc and Imiating vepors are
generated when heated.

Bahavior in Fire: Yields flammabie vapors
when heated which wal form epioeve
mixtures with aF.

wfml:HrF

Electrical Hazerd: Not pertnent

Surning Rate: 3.5 mm/mn.

Rame T

Data not avasisbie

(Contreed)

16 HAZARD ASSESSMENT COOE

{See Hazard Assesament Hendbook)

AP-Q

CALL FOR MEDICAL AID

UIQUID OR SOLID

POISONOUS IF SWALLOWED.

Wil burn skin and eyes.

Remove contaminated clothung and snoes.

Flush attecied areas with pienty of water

IF IN EYES. hoid eyends open and flush with plenty of water

IF SWALLOWED and wicum i3 CONSCIOUS, have vicum danx water
of ik,

DO NOT INDUCE VOMITING.

71
72

73
7.4

7. CHEMICAL REACTIVITY

RAeactivity With Water: NO reacton
with C No
reaction
Stabliity During Transport: Stable
Neutrailzing Agents for Ackds and

111 Code of Federal Reguistions:
Powon, B
112 NAS Hazard Rating for Bulk Water

1L HAZARD CLASSIFICATIONS

7.5 Polymertzationc Not pertinent
Exposure 7.6 Inhibitor of Polymertzation:
Mot perti
7.7 Moler Ratio (Reactant to
Producty Data not avaiabie
73 Reactivity Group: 21
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 st
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Sold or liquid
Water | o e e e 722 Uolecer Welgne 341
Pollution Notfy operalors of nearty water intakes. 123 Bofing Point at 1 strre
——— IQ2F = 181.3°C = 456.0°K
124 Freeaing Point
105.6°F = 409°C = 314.1°K
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Crivcs T
(See 21 Category: Poison &1 Aquatic Toxicity: T0.0°F = 421.1°C = 894.3°K
lsSus waming-poson 22 Clses 8 11.5-28.5 mg/1/96 hr/bluegil/ TL,/fresh 128 Critical Presours:
Restrict access water 880 psia = 60.5 atm = 6.13 MN/m#
Should be removed 1.5 ppm/48 hr/reinbow trout/TL,/fresn 127  Spectfic Gravity:
Chemical and physical treatment water 1.058 at 41°C (lquic)
&2 y: Oata not 128 Liquid Surface Tension:
8.3 Bioclogicsl Oxygen Demand (BOOE 36.5 dynes/cm = 0.0365 N/m at 55°C
200%, 5 days 129 Liquid Water interfacial Tension:
3. CHEMICAL DESIGMATIONS 4 OBSERVABLE CHARACTERISTICS 84 Food Chain Concentration Potentiak (o8t} 20 dynes/cm = 0.02 N/m &t 42°C
3.1 CG Competibility Clase: Phenoi, cresol 4.1 Physical State (a8 shipped) Nons 12,10 Vepor (Gas) Specific Qravity:
212 Formula CeHsOH Solid or motten laad Not perinent
33 IMO/UN Dseignation: 9.0/1671 42 Color: Coloriess 10 light pink 1211 Ratio of Specific Heats of Vapor (Gask
3.4 DOT ID No: 1871 43 Odor: Cheractenstioally Sweet: Sweet, tarry. 1.089
315 CAS Registry No: 108-95-2 punge distingt, 1212 Latent Heat of Vaporizatiore
somewhat sichening swest and acrid 130 B/ = 72 cal/g =
20 X 10° J/kg
1213 Heet of Combustion: —13.400 Buw/ib
S HEALTH HAZAROS 9. SHIPPING INFORMATION = —7.445 cal/g = 3117 X 10° J/ig
1214 Hest of Decomposition: Not pertnent
1 Fresh-air mask for confined areas; NUDDEr gIOVes; SrOMWCHvVe 9.1 Gredes of Purity: 90-98% (sok), 60-85% 1215 Hest of Sokution: Not perinent
clothing: full face siveid (Wquid). Technicak 82-32% (cormns 1216  Hest of Polymerization: Not persnent
5.2 L, Wil bum eyes and skin. The ansigesic action may cause ioss crasols) 1225 Hest of Fusion: Data not evalable
of pain sensation. Readily absorbed Twough skin, causng i in hoart rate, i 92 Storage Tempersture: Ambient 1228 Umiting Vaius: Data not aveilable
and desth. 43 Inert Atmosphere: No requirement 1227 Reid Vapor Preseure: 0.3 psia
53 Trestment of Exposure: INHALATION: i victm shows any il effects, move him 10 iresh air, keep 5.4 Venting: Pressure-vacuum
mmmmmu-mmummw-ﬂw
INGESTION: do NOT induce vomitng: give milk, egg wiies, of large amounis of water snd call
dockor no known treat the EYES: i flush with plerty
of water for at least 15 min.; coNtinue for ancther 15 min. i doctor hes ot taken over. SKIN:
Mmummn-mmmm“wmm
mwwmmmuwummmmulyum
54 Tiweshoid Limit Value: 5 ppm (includes skin exposure).
S5 Short Term inhaiation Limits: Data not aveiable
58 Toxicity by ingestion: Grade 2; LDse = 0.5 10 5 9/kg (raty
5.7 Late y: C g in y animeis
58 Vapor (Gas) Writant Charscterietio: Vapors CAUSS MOCerats iTitation such that personnel wil 6. FIRE HAZARDS (Continved)
find high The effect is y. 6.11 Stoichiometric Alr 10 Puel Raticc Oseta not aveiadie
5.9  Uquid or Solid irritant Charscteristics: Faly severs skin ITRant: may Cause pein and $econd- 612 Fame T Data not

degres bums after 3 few minutes’ contact

510 Odor Threahoic: 0.05 ppm

an

IDLH Value: 100 pom
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12.17 12.18 12.19 12.20
.A~TURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
T
) British thermat unit British thermal !
Temperature Pounds per cubic Temperature N Temperature - ) Temperature .
(degrees F) foot (degrees F) p(e;s%?::g)i: (degrees F) ung Q'E:?epfzgzgur (degrees F) Centipoise
110 65.870 108 .561 122.02 1.113 110 4.302
115 65.719 109 561 115 3.929
120 65.559 110 561 120 3.594
125 65.410 111 561 125 3.292
130 65.250 112 .561 130 3.021
135 65.099 113 .561 135 2.775
140 64.940 114 .561 140 2.554
145 64.790 115 .561 145 2.353
150 64.629 116 .561 150 2171
155 64.469 117 .561 155 2.005
160 64.309 118 .561 160 1.855
165 64.160 119 .561 165 1.718
170 64.000 120 .561 170 1.593
175 63.840 121 561 175 1.479
180 63.670 122 561
185 63.510 123 .561
190 63.350 124 .561
195 63.190 125 .561
200 63.020 126 .561
205 62.860 127 .561
210 62.690 128 .561
129 .561
130 561
131 .561
132 .561
133 .561
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 8.400 70 012 70 .00019 0 224
80 017 80 .00027 25 237
30 .024 30 .00039 50 .250
100 .034 100 00054 75 262
110 .048 110 .00074 100 274
120 .066 120 .00100 125 .286
130 .091 130 .00135 150 297
140 123 140 .00180 175 .309
150 165 150 .00238 200 319
160 220 160 .00311 225 .330
170 .289 170 .00403 250 341
180 .378 180 .00518 275 .351
190 .490 190 .00661 300 .360
200 .629 200 .00836 325 .370
210 .802 210 .01050 350 . .379
220 1.016 220 01311 375 .388
230 1.278 230 01624 400 .397
240 1.598 240 .02000 425 .405
250 1.982 250 .02449 450 414
260 2.446 260 .02980 475 422
270 3.002 270 .03607 500 429
280 3.663 280 .04342 525 .436
290 4.4486 290 .05200 550 444
300 5.370 300 .06197 575 .450
310 6.453 310 .07350 600 ‘ 457
320 7.718 320 .08679 |




MERCURY

MCR

L%
(See Hazard Assssament Hendbook)

HAZARD ASSESSMENT COOE

11.1  Code ot Federal Reguistions:
112 NAS Hazard Rating for Bulk Water

113 NFPA Hazard Classification:

1L HAZARD CLASSIFICATIONS

ORM-B
Transportatiorc Not isted

Not ksted

Common Synonyme Licuad Siver Odoriess & FIRE MAZARDS
6.1 Flash Point Not flammanie
62 Flermable Limits in Alr: Not ftammabie
Sinks n water 83 Fire Extinguishing Agenta: NOt peronant
6.4  Fire Extinguishing Agents Mot to be
Usect Not paronenmt
AVOID CONTACT WITH UQUID. Kesp peopte sway. 85 Specisl Hazards of Combustion
S0 Gecharge # posmie. Products: Not peronent
isolate end remove [T n Fre: Not
rocu i 6.7 Ignition Temperature: Not flemmabie
63 Electrical Hatard: Not peronent
69 Buming Rate: Not flammabie
810 Fame T
Not Data not avadable
8,11 Stoichiometric Alv to Fuel Rutiac
Data not avaslable
812 Flame Cata not
Fire
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
Liquio 7.1 Reactivity With Water: No reecton
E o may be 72 Reactivity with Common Materiais: No
reacton
7.3 Stability During Transport Stabie
7.4 Neutralizing Agents for Acide and
Caustics: Not pertinent
7.5 Potymerizationc Not pertinert
Exposure 78 Inhibhor of Polymertzation:
Not pertinent
7.7 Moiar Ratio (Reactant to
Product: Data not availadie
7.8 Reactivity Group: Data not avaiadie
12
12t
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
May be dangercus if it erters water rakes. 122
Water Notify locel hesith and widiée officiels. -
Pollution Notify operstorns of Nearby wassr intakea.
E— 124
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 128
(See 21 Category: None 8.1 Aquatic Toxicity:
Shouki be removed 0.5-1 ppm/48 hr/caragius 128
Chemical and plrysical treatment arduam/ T,/ fresh water
0.29 ppm/48 tr/marne feh/TL,/salt
water 127
32 Waterfowt Toxicity: Data not svaiabie
33 Biclogiost Oxygen Demand (PODYE 128
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS $4 Food Chein Concentration Posentiat 129
11 CO Competibiity Cless: Not lsted 4.1 Physionl State (as shipped): Liquid Merawry concentrates in liver and
12 Formuix Hg 42 Color: Sivery mua@awmnm 1210
3.3 IMO/UN Designatiore Not listed 4.3 Odor: None sbova FDA mit of 0.5 pom. Muscie
34 DOT ID Nou 2808 tissus usually well beiow the BTyt 1211
35 CAS Regletry No. 7439-97-8
12.12
12213

£

4

53
54
55
58
57
58
59

5. HEALTH HAZARDS

cantridge (Hopcalite) respretor.

Avoid cOMact of liquid with skin. For vepor use chemicel

sight Muscuisr remor, 1088 Of APPENNS, NEUSes. and diarrhes are cbeerved. Peychic, kidney, and

cardiovasculer diStrbances May coouwr.
Treatmant of Exposuree Consult & doctor.
Threshoid Limit Value: 0.05 ng/m®

Short Term inheletion Limitss Osta not availabie

Toxicity by ingestiore  No immediate todcity

Late y: D of mercury
Vapor (Ges) rritant Charsctaristics: None

Uquid or Solid trritant Characteristions None

5,10 Odor Threshoid: Not pertinent

IDLH Valse: 28 mg/m?

As

9. SHIPPING INFORMATION
Grades of Purity: Pure

1214
1218
1218
1228
1228
1227

PHYSICAL AND CHEMICAL PROPERTIES

Phrysicel State at 15°C and 1 atme
Licuid

675°F = 357°C = 830°K
Freezing Point

—38.0°F m —38.9°C = 2343K
Critical Temperathure:

2684'F = 1482°C = 1735°K

23,300 psia = 1587 ath = 160.8

MN/m2
Specific Gravity:

13.55 at 20°C (liquid)
Ucuaid Surface Tension:

470 dynes/cm = 0.470 N/m at 20°C
Uquid Water interfacial Tenslon:

375 dynes/cm = 0.375 N/m st 20°C
Yepor (Gas) Specific Gravity:
Not peronert

Ratio of Specific Heats of Vapor (Gas)

Heat ot Polymerization: NCt peranent
Hest of Fusion: 2.7 cai/g

Limiting Vaiue: Data not sveiable
feid Vapor Pressure: Oeta not available

NOTES
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MCR

MERCURY

12.17
SATURATED L!QUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature Pounds per cubic Temperature British thermai unit Temperature I n?(r_:ﬁnf:: then:g:"_ Temperature Ce
(degrees F) foot (degrees F) per pound-F (degrees F) Y per (degrees F) nupose
square foot-F
0 851.399 35 .033 N 0 i 1.827
5 851.000 40 .033 lo] 5 i 1.801
10 850.500 45 .033 T 10 1.777
15 850.099 50 .033 15 | 1.754
20 849.699 55 .033 ! P 20 ! 1.731
25 849.199 60 .033 ! E 25 . 1.709
30 848.799 65 033 ? R 30 1.688
35 848.399 70 033 ; T 35 1.668
40 847.899 75 .033 | 40 1.648
45 847.500 80 .033 N 45 1.629
50 847.099 85 .033 E 50 1.610
55 846.599 90 .033 N 55 . 1.592
60 846.199 95 033 | T 60 } 1.575
65 845.799 100 .033 i 65 | 1.558
70 845.299 ! 70 | 1.541
75 844.899 i 75 1.525
80 844,500 80 1.510
85 844.000 85 1.495
90 843.599 90 1.480
95 843.199 95 1.466
100 842.699 100 1.452
12.21 12.22 12.23 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature ‘ Pounds per cubic Temperature | British therral unit
(degrees ) pounds of water (degrees F) square inch (degrees F) I foot (degrees F) } per pound-F
|
I N N i N
] T T i T
0 |
L P P ! P
u E E : E
B R R R
L T T T
E | | 1
N N N
E E E
N N N
T T T
i




BENZENE BNZ

Common Synonyms Watery haud Coloriess Gasohne-kke odor 6 FIRE HAZARDS 10, HAZARD ASSESSMENT CODE
Benzol
8enzole §1 Flash Point 12°F CC. ({See t )
62 Flammable LUmits in Alr: 1.3%-7.9% A-T-{-V-W
[t . Fl 3 . Fi £
Floals onp;::clva ‘;.rpnmnbu wniatng vapor 13 produced. Freenng 53 Fiew tax Ory chermicsi,
foam. or carbon dioxde
5.4 Fire Extinguishing Agents Not 1o be
A
wv:: :om:;:; :‘r:: l:xla and vapor. Keeuwpsooll away s Used: Waler may ‘b:e nettectve 1L HAZARD CLASSIFICATIONS
Shut off Ignmon sources and cail lire depanment Special Hazards ot Co ustio
Stop discharge if possible. Procucts: Not pertinent 11.t Code of Federal Reguistions:
e amae %l':r‘\:'rg:.r:a‘lao;v:roc X down vager 8.6 Behavior in Flre: Vapor 1s heavier than as Flammanie wqud
Noufy local Nesith and poiulion CoNUIG! agencHrs. and may Uavel conserable drstance 1o a| 112 NAS Hazard Rating for Sulk Water
source of igrbon and Hash back
T rABLE 8.7 ignition Temperature: 1097°F Rating
A g vapor i may ocow. 83  Electrical Hazard: Class | Growp O | [¥Seomms 3
\VIVW may expiode if gmted in an enclosed ares. 49 Suming Aste: 6.0 mm/mn.
ear goggles and seil-contained dreathing apparatus diabatic Flame perature: Vapor irmant........... 1
— £ xunquish with dry chemicai. loam. of caroon dwoxae 6.10 A Al Tem " Soud
Fire Water may be ineflectve on e Data ot avauable Lqua or Sobd Imtant !
Cool exposad conlaners wilh wailer 6.11 Stoichiometric Air to Fuet Ratio:
Data not avaiabie
6.12 Flame T Data not
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY

VAPOR 7
imiating 1o eyes, nose and tnroal -1 Aeactivity With Water: No reacbon

It inhaied. wil cause . Gethcuit q. of loss of 72 y with C No
Move to fresh air reacnon

I breatmng has stopped, gve arthcial respuaton.
if breatmng 1s difficult, grve oxygen. 7.3 Stability During Transport: Stable

11.3 NFPA Hazard Classification:

- 7.4 Neutraitzing Agents for Acids and c"'"";:m c""‘““:""
::'nuntg (0 skin and ayes. Caustics: Not peronent (Red) 3
Harmbul if swallowed. 7.5 Polymerization: Not perunent
Exposure Remave contaminated Clothing and shoes. 7.6 Innibitor of Polymerization: (Yellow) ... .0
Flush aftected areas with pienty Of water
IF IN EYES, hoid eyeixds open and flusn with planty of water. Not pertnent
IF SWALLOWED and wictim 13 CONSCIOUS. have wicum annk water 7.7 Molsr Ratio (Reactant to
or milk. Procuct): Data not avaiable
7.8 Reactivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. Liousd
Water ey, b Sanger s s e o 122 Moleculer Weight: 78.11
PO"U“O“ Notity operators of nearby waler intakes. 123 Boiling Poirt at 1 atm:
176°F = 80.1°C = 353.3°K
124 Freezing Point
420°F = 55°C = 278.7°K
1. RESPONSE TO DISCHARGE 2 LABEL 8 WATER POLLUTION 125 Criteal Temperature:
(See 2.1 Category: Flammabie hqud 8.1 Aguatic Toxicity: §520°F = 288.9°C = 562.1°K
Issue warnng-hegh flammabkty 22 Class 3 5 ppM/6 he/minnow! lethal/ distiled 126 Critical Pressure:
Restrict access water 710 psaa = 48.3 sim = 4.89 MN/m*
20 ppm/24 he/sunfish/ TL,/tap weter 127 Specific Gravity:
6.2 Walerfow! Toxicity: Dats not avadabie 0.879 a1 20°C (liqued)
83 Oxygen Demand (BOOX 128  Liquid Surtace Tension:
1.2 /D, 10 days 28.9 dynes/cm = 0.0289 N/m at 20°C
8.4 Food Chain Concentration Potenitat 129 Liquid Water Interfacial Tension:
3. CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERISTICS None 35.0 dynes/cm = 0.035 N/m at 20°C
3.1 CG Compatibility Class: Aromatc 4.1 Physical State (as shipped) Liqua 1210 Vepor (Ges) Specific Gravity: 2.7
Hydrocarbon 4.2 Color: Coloriess 12.11 Ratio of Specific Hests of Vapor (Gask
3.2 Formuia: CeHe 4.3 Odor rather 1.081
3.3 IMO/UN Designation: 3.2/1114 ogor; charactenstic odor 1212 Lstent Heat of Vaporization:
3.4 DOTID No: 1114 160 Buw/id = 94.1 cal/g =
3.5 CAS Registry No. 71-43-2 3.94 X 10* J/kg
1213 Heet of Combustion: —17,480 Bru/ib
= —9698 cai/g = —408.0 X 10* J/kg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Heat of Decompasition: Nat pornent
12.15 Heat of Solution: Not pertinent
51 vapor camter. Supphed ax of & hose mask: 2.1 Grades of Purity; 12.16 Heat of Polymerization: Not perbnent
mmwammmmmmmmwm Industnal pure 99+ % 1225 Hest of Fusiore 30.45 cal/g
DyGrocarbon-iaoiuble apron such a8 necorene. Treophene-ree 99+ % 1228 Umiting Vaiue: Dala not avedable
52 F o pailor, by flusiwng, weakness, Nitrahon .38+ %: 1227 Reid Yapor Pressure: 3.22 psia
chest Coms and possibie death. Industnal 90% 85+ %
5.3 Treatment of Exposure: SKIN: flush with water fotiowed by scap and water; remove Aeagent
contamenated clothing and wash siin. EYES: flush with plenty of water untl ¥THAKON SLLSIIeS. 92 Storage Tempersture:
INHALATION: remove from exp Call & phy IF g 1S rrequisr or 93 Inert Atmosphers: No requrement
Stopped. Start resuscration, administer oxygen. 9.4 Ventinge Pressure-vacuum

5.4 Theeshold Limit Value: 10 ppm

5.5 Short Term inhaistion Limits: 75 ppm for 30 M,

5.8 Toxicity by Ingestion: Grade 3. LDso = 50 to 500 mqg/kg

5.7 Late Toxicity: Leukema

5.8 Vapor (Gas) irritant Characteristics: if present in mgh CONCenUatons. vapors may cause
«mitation of syes of respwatory system. The effect i3 temoorary.

59 wuummumcwm Mirsmum hazard. It sprited on clotiwng and silowed to
reman, may cause smarting and reddening of the skin. NOTES

5,10 Odor Threshoid: 4.68 ppm

5.11 IDLH Value: 2,000 ppm

JANUARY 1991



BNZ

BENZENE

12,17 12.18 1219 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
! )
. - British thermal ;
Temperature Pounds cubic Temperature British thermal unit Temperature - Temperature .
(degrees F) foot. (degegres ) per pound-F {degrees F) ”"'S‘;weﬁgg{‘_g“" (degrees F) | Centipoise
55 55.330 45 394 75 .988 55 724
60 55.140 50 .396 80 .981 60 .693
65 54.960 55 .398 85 975 65 .665
70 54,770 60 .400 90 .969 70 .638
75 54.580 65 .403 95 .962 75 612
80 54.400 70 .408 100 .956 80 .588
a5 54.210 75 407 108 .950 85 .566
90 54.030 80 .409 110 944 90 544
95 53.840 85 411 115 937 95 524
100 53.660 90 414 120 931 100 508
105 53.470 95 416 125 925 105 487
110 53.290 100 418 130 919 110 .470
118 53.100 135 912 115 453
120 52.920 140 .806 120 .438
125 52.730 145 .800
130 52.540 150 .893
135 52.360 155 .887
140 52.170 160 .881
145 51.990 165 .875
150 51.800 170 .868
155 51.620
160 51.430
165 51.250
170 51.060
175 50.870

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 .180 50 .881 50 01258 0 204
80 1.171 60 01639 25 219
70 1.535 70 .02109 50 234
80 1.989 80 .02681 75 .248
90 2.547 90 .03371 100 ! .261
100 3.227 100 .04196 125 1 275
110 4,049 110 05172 150 .288
120 5.033 120 .06317 175 .301
130 6.201 130 07652 200 313
140 7.577 140 09194 225 .325
150 9.187 150 10960 250 337
160 11.060 160 .12980 275 .349
170 13.220 170 .15270 300 .360
180 15.700 180 17850 325 371
190 18.520 190 .20750 350 .381
200 21.740 200 .23970 375 .392
210 25.360 210 27560 400 ! .402
425 ! 412
450 421
475 431
500 .440
525 ! 449
550 : .457
575 .465
600 : 474




CHLOROBENZENE

CRB

Monochiorobenzene
Phenyl chionae
Benzene chionde
MCB

Watery haud Sweet. aimond odor

Sinks in water. Flammabie vapor is produced.

Avoid CONtac! wiih Qud and vapo! X eep DeoDie away
Stop discharge 1l possidle

Call fre gepanment

Slay upwing and use water Spray !0 KNOCK 0Own  vapor
!solate and remove dischargeq matenai

Nonty iocal heaith and pollution control agences

& FIRE HAZARDS

Fiash Posw: 84°F CC.37°F OC.

Flammastie Limits i Alrz 1.3%-7.1%

Fire Extingaashing Agents: Carbon couoe.

ary chermecal. 10M Of waler sOray

64 Fire Extingaashing Agents Not to be
Usedt oot pernent

45 Specs Harsras of Combustion
Proguctss SBumeng n open flame can
torm e phosgene and hyarogen
chionow Gases.

&8 Behawior m Firez Heavy vagor can ravel 8

ten

16.  HAZARD ASSESSMENT CODE
(See Hazard Assesament Handbook)
A-T-X

1L HAZARD CLASSIFICATIONS
11.1 Code of Federal Reguistions

Flarmmatie us
112 NAS Hazard Rating for Bulk Water
Trarsportation:
Rating
3
0

Wases Polution
raman Touaty _ 1

Aquabc Toxcaty ..

Aasthenc Eftect. .. 2
Reacwvey
Waer .0
Sest Reacuon ... . 9
113 NFPA Hazard Classitication
Category Classification
Heolin Hazwd (Blue)..... . 2
F {Red) 3
(Yeolow) [*]

FLAMMABLE woe of
Flasnback along vapor trad may occur. 'grvoon and flash pack.
Vapor may expkode it igrited 1 an enciosed area. 67 igution Tempersture: 1184°F
Wear goggles and self-contaned Drealmng apoaratus. Electrical Mazwre: avadsbie

——— ExtinQuish with ary chefmecal. '0am of Carbon doxde as Cata not

Fire 89 Bumeng Rate (est) 4 6 mm/mn.
——— 610 Adiabatic Rame Temperature:
Data not avadadie
{(Contrued)
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR 7.1 Paactivity Witn Water: No reaction
If inhaled. wil cause coughing or AZDNESs. : 5
Not (niatng 10 eyes, nose and thvoat 72 Resctivity with Common Materiais: No
Move 1o fresn ar reacoon
It breaining has slooped. Grve arthcai respiraton
Il breaihing i1s Githcuil. grve oxygen 7.3 Stabeity Ourmg Transport: Slabie
7.4  Neutrsiizing Agents for Acids and
uQuio Caustics perunen
Imtatng to skan and eyes. Not t
Harmiul if swaliowed. 75 Polymeraasion: Not perbnent
Exposure Ramove contammaled ciotwg ang sPoes. 78 winibitor of Polymertzation:
Flush atfected areas with prenty of water Not
IF IN EYES, hold eyenas ooen and fush with plenty ol water permnent
1F SWALLOWED ana wictm s CONSCIOUS. have victim dnink water 7.7 Molar Astio (Reactant to
or itk Producty Data not avedabe
78 Reactivity Group: 36

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS.

Water May be dangevous it it enters waler ntakes
Notity local heallh and wxdiie othciais.

PO"U“O“ Notity operators of nearny water ntakes
1. RESPONSE TO DISCHARGE 2 LABEL 1 WATER POLLUTION
(See 2.1 Category: Flammabie fiquid 8.1 Aquatic Tomcity:
Should be removad 22 Claex3 20 ppmy 96 Nv/bluegil/ TL_/fresn water

Chermcal and physical treatment

31

3.2

34
35

1. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

CG G Class: Qe 4.1 Physicsl State (as shipped): Liausd
hydrocarton 42 Color: Coloriess

Formute: CaHaCl 4.3 Odor: Mid armine 00OT SWeeL AIMONG- We:

IMO/UN Designation: 3.3/1134 aromabc

DOT 10 No.: 1134
CAS Registry Na.: 108-90-7

Watertow! Toxicity: Data nol avasabie

Biological Oxygen Demand (BODX
0.3 /. 5 days

8.4 Food Chain Concentration Potentist

Oata not svasadie

Lo

52

53

sS4
55
LY ]
57
8
59

5. HEALTH HAZARDS

Orgarc vapor-acd gas where

of vyl gloves: chemmical safety SpeCIacies. DS faCe Sweid whers appropnale: rubber footwear,

20rON Of iMPSMMOUs Ciothing 1or splash Protecton; hard hat

Y Irtaong o shin. eyes and Mucous Membranes. Repeatsd
axposure of Skin May CoUSE CerMatrs due 1O Jefattng acton. Chron mhalaton of vepors of
mest may result in damage 10 lungs, iver. and kdNeyS. ACUIS VEPOr SYDOSNSS CBN CBUSS

ranging from coughing to and central nervous system

depresson.

Trestment of Exposure: Get medical atterton (or all eye expOsUres and any senous

Treal the INHALATION: remove 10 Clean ar, adMumsier Oxygen as

needed. INGESTION: ciute by daNkng waler: ff vOMILNg OCCUrs, adMWFeler MOre wates.
Aderurwsier sakine laxative. EYES: flush thoroughly with water. SKIN: remove contamnaied
clothwig. wash exposed area with SOap snd waler.

Threshoid Limit Value: 75 pom

Short Term inhalation Limits: Data nol avadabie

Toxicity by ingestior: Grade 2; LD:u = 0.5 10 5 g/kg (raL rabbr)

Late Toxicity: Data not avaabie

Vapor (Gas) irritant Characteristics: Vapors are noremiabng [0 the eyes and throat.

Liquid or Sold Irritant Characteristica: Mwwnum hazard. If spried on clothing and ailowed 10
remam. may cause SMaring and reddemng of the sk

5.10 Odor Threshold: 021 ppm

5.11

(DLH Value: 2.400 ppm

9. SHIPPING INFORMATION
Grades of Purity: 99.5%; techwecal

Cg’:
|
|

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physscal State at 15°C and 1 atme
Lot

122 Molscutar Weight 112.56

123  Boling Poim at 1 atm:
270°F = 132°C = 405'K

124 Fresong Pont
—50.1"F = —456'C = 276K

128 Critical Pressure:
656 oma = 44.6 aUN = 4 52 MN/m?
127 Specific Grevity:
1.11 &t 20°C (cuadh)
128 Udqued Surtace Tension
33 oynes/cm = 0.033 N/m at 25°C
129  Liguid Water interfacial Tension:
37 41 gynes/cm = 0.03741 N/m al
20C
1210 Vapor tGas) Specrfic Grawity:
NGt Deronent
1211 Ratio of Specific Hests of Yapor (Gasr
1.094
1212 Laterst Mest of Veporzstion:
135 Bw/b ~ 7S caiig -
2140 X 10% J/ng
12.13  Memt of Combusition: (est) 12.000 B/l
= 6700 cal/g = 280 X 10° J/kg
1214 Hest of Decompositiorc Not parbnent
1215  Hest of Soltior: Not perbnent
12.16 Hest of Polymerizations Not pertnent
1225 Haest of Fusion: 20.40 cal/g
122¢ Lismiting Yatus: Cata not avadable
1227 Reid Yapor Pressure: 0.5 pssa

6. FIRE HAZARDS (Continwed)
.11 Stoichiometric Air to Fuet Astio: Data not svadsbie

4§12 Flame Temperature: Data not avaiable
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CRB

CHLOROBENZENE

1217 1218 12,19 1220
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Temperature Pounds per cubic Temperature ( British thermal unit Temperature mﬁm m_ Temperature ‘ Centipoise
(degrees F) foot (degrees F) per pound-F (degrees F) square 1001-F (degrees F) !
35 70.419 40 316 —20 956 as | 1.027
40 70.230 50 317 —10 948 40 ; .987
45 70.040 60 319 o .937 45 i .949
50 69.849 70 321 10 927 50 ! 914
55 69.660 80 .323 20 ) 917 55 & .880
80 69.469 90 325 30 908 60 | 848
65 69.270 100 .327 40 .898 65 i .818
70 69.080 110 .329 50 .888 70 i .780
75 68.889 120 331 60 .879 75 .763
80 68.700 130 .333 70 869 80 .738
85 68.500 140 .335 80 859 85 ; 713
90 68.309 150 .337 90 ; .850 90 .690
95 68.120 160 339 100 : .840 95 .668
100 67.919 170 341 110 i .830 100 648
105 67.730 180 .343 120 : 821 105 628
110 67.530 190 .345 130 811 110 .609
115 67.339 200 .347 140 .801 115 591
120 67.139 210 .349 150 792 120 574
125 66.950 160 782 125 .558
130 66.750 170 772 130 542
135 66.559 135 527
140 66.360 140 513
145 66.169 145 499
150 65.969 150 486
155 65.770 155 473
160 65.580

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.24
IDEAL GAS HEAT CAPACITY

12.23
SATURATED VAPOR DENSITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) { foot (degrees F) per pound-F
i
77.02 .049 20 .032 20 i .00071 0 1‘| 178
30 048 30 ! 00102 25 .188
40 .069 40 | 00145 50 j .198
50 099 50 ! 00204 75 | 207
60 140 60 i .00283 100 ! 217
70 195 70 i .00386 125 ; 226
80 .269 80 ! 00522 150 . 235
90 .366 90 00698 175 244
100 492 100 .00923 200 252
110 656 110 01207 225 2681
120 .865 120 01565 250 269
130 1.130 130 .02010 275 277
140 1.464 140 .02560 300 285
150 1.880 150 03233 325 292
160 2.394 160 04051 350 .300
170 3.026 170 05039 375 .307
180 3.797 180 .06224 400 314
190 4.731 190 07638 425 .320
200 5.856 200 .09309 450 327
210 7.203 210 11280 475 .333
500 .340
525 .345
; 550 351
575 357
600 362




TETRACHLOROETHYLENE

TTE

Comeon Synaryme Watery iqusd Colortess Sweet ocor € FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
firens &1 Fash Point Not flammenie (Ses Hazard Assessment Handbook)
Perchiorosthylens . 62 Farvaabie Limits in Alr: Not flammable A-X
Per Sinks in water. mitating vapar i produced. 3 Fre Agents: Not

64 Fire Extinguishing Agernts Mot to be
Uset Not perment
Stop ceacharge 1 possiie. &5  Spec Hazards of Combustion 1L HAZARD CLASSIFICATIONS
m-wru:wme'mﬁw Producta: Tome, STiatng guass may 50 11,1 Code of Federsi Reguiations:
y generated i frea .
Notity local health and poilubon control agancres. 68 Berarvior in Fire: Not paranent ORM-A
67 ignition Temperature: Not flammabie 112 NAS Hazard Reting for Bulk Water
(v} Not
45 Burming Rate: Not ammable
Not flammabie. w10 Flame T
Powsonous gases are produced when heated.
Osta not avadabie
611 Stoichiometric Alr to Fusl Ratio:
Fire Data not avadatie
412 Fame Tempersture: Data not avadabie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
m 1 eyes, 1088 and twoat, 7.1 Resctivity With Wsater: No resction
\f inhaled, will cause difficult g, or loss of 72 y with C No
?f::.'&:g":u"uwm Qve artficial respwation. e 11.3  NFPA Hazard Classification:
it broatinmg 8 es oxygen. 73 Stablity Ouring Trensport: Stable Not listed
LoD 7.4 Neutrsiring Agents for Ackis and
\rrita 10 akin and eyes. Caamstics: NOt pertinent
Hnn:!lm 7.5 Polymartmatiore Not pertinent
Exposure Remove contaminated ciothing and shoes. 7.8 Inhibaor of Polymertation:
wggcs‘wwm;:"&mm pienty of water. ot pernent
IF SWALLOWED and victm is CONSCIOUS, have wctm dnnk water 77 Moisr Ratio (Resciant to
or mil Producty: Data not available
73 Resctivity Grougs Data not avesiable
12 PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physicsl State at 15°C and 1 atrre
sf;m“dwmm;mm-m Licusd
pottion | S SIS el emoy-dupep g
250°F = 121°C = 394°K
124  Freszing Polnt:
—83F = —224'C = 250.8°K
L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 128 Criticel T
(See 21 Category: None &1 Aquatic Taxicity: Data not avaiabie 65T°F = J47°C = 620°K
Should be removed 22 Class: Not pertinent 82 Waterfowl Toxicity: Data not available 128 Critical Pressure: Not pertinent
Chemical and physical treatment 83 Mological Oxygen Demand (BOOE 127  Specific Gravity:
Nors 1.63 at 20°C (Naqui))
84 Food Chain Concentration Potentiak 128 Uquid Surface Tension:
None 31.3 dynes/cm = 0.0313 N/m &t 20°C
128 Uquid Water intertecial Tensiore
44.4 dynes/cm = 0.0444 N/m st 25°C
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1210 Vapor (Ges) Specific Gravity:
3.1 CQ Compatibility Cless: Not listed 41 Physicsl State (ss shippedk Liquid Not pertinent
32 Formuls: ClsC=CCla 42 Color: Coloriess 12.11 Ratio of Specific Heats of Vapor (Gask
313 IMO/UN Designation: 9.0/1897 43 Odor: Ethersal; like chioroform: midly 1118
3.4 DOT 1D No: 1897 swrent 1212 Latent Heat of Yaportzation:
35 CAS Regietry No.: 127-18-4 902 Btu/ib = 50.1 cal/g =
210 X 10% J/kg
1213 Heat of Combustion: Not pertrent
1214 Hest of Decompositiore Not pertnent
5. HEALTH HAZARDS L SHIPPING INFORMATION 1218 Host of Soktion: Not perinent
1218 Heat of Polymerization: Not pertinent
51 For high vapor CONCentTEtions use aproved Carvsier or L1 Grades of Purtty: Dry cleaning end 1225 Heat of Fusion: Data not avalaide
ar-eupplied masic chemical goggies or tace shiskt; piastic gioves. inoustiel grades: 95+ % 1228 Umiting Value: Data not avadaie
52 Vapor can affect central Nervous SySIem and cause anesthesia 92 Storsge Temperatise: Ambient 1227 Reid Vapor Pressure: Osta not svadeble
Uauid may imitate siin after prolonged contact. Mey iTitate eyes but causss no inury. 93 Inert Amosphers: No requrement
53 Trestment of Exposure: INHALATION: i Einess 0CCArS. TemMove patient 10 fresh aF, kesp him 9.4 Venting: Pressure-vacuum
warm and quiet, and get medical attention. INGESTION: induce vamiing only on physican's
recommendation. EYES AND SKIN: flush with plenty of water and get medicai stterntion ¥
imitation or injury occurs.
54  Threahold Limit Velus: 50 ppm
S5  Short Term inhaletion Limits: 100 ppm for 60 min.
S8 Toxiclty by ingestion: Grade 2 LDee = 0.5 0 5 o/kg
87 Late Toxicity: None
S8 Vapor (Ges) kritant Characteristios: Vapors cause & sight smarning of the eyes or throat if
present in high _ The effect is
59 Liquid or Solid irritant Characteristios: mmulWonm-mmm
remain, Mey Cause smarting and reddening of the skin.
510 Odor Threshokk S ppm NOTES

S.11 IDLH Value: 500 ppm
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TTE

TETRACHLOROETHYLENE

1217 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
- British thermai
Temperature Pounds per cubic Temperature British thermai unit Temperature Temperature .
(degﬁgeimﬂ ro%et (degeges F per pound-F (degeeees F unust-cmncharec?eorolt'\_ gur- (degpfeees F) Centipoise
35 103.400 [0} .198 N 55 .958
40 103.099 10 200 i Q 60 .929
45 102.900 20 201 | T 65 .800
50 102.599 30 .202 ; 70 873
55 102.299 40 .203 ‘ P 75 .848
60 102.000 50 204 E 80 | .823
65 101.700 60 .205 R 85 .800
70 101.400 70 .206 T S0 T77
75 101.099 80 207 1 95 .756
80 100.799 90 .208 N 100 .736
85 100.500 100 210 E 105 716
0 100.200 110 .21 - N 110 i .698
a5 99.910 120 212 ! T 115 .680
100 99.610 130 .213 | 120 ' 663
105 99.320 140 214 ! 125 \ 647
110 99.020 150 215 130 : 631
115 98.730 160 216 135 : 616
120 98.429 170 217 140 I .601
125 98.139 180 218 145 .588
130 97.839 190 .220 150 574
135 97.549 200 221 155 I .561
140 97.250 210 222 160 | 549
145 96.959 165 ! 537
150 96.669 170 .526
155 96.370 175 ! 515
160 96.080 ;

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature | British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) | foot (degrees F) i per pound-F
68.02 .016 60 236 60 .00702 0 1 .108
70 .318 70 .00929 25 i 110
80 .425 80 01216 50 i 113
90 561 90 .01575 75 i 116
100 732 100 102022 100 1 .118
110 .948 110 .02571 125 i 120
120 1.217 120 .03242 150 | 122
130 1.548 130 .04055 175 ! 125
140 1.953 140 .05032 200 ! 127
150 2.446 150 06199 225 ! 129
160 3.042 160 .07583 250 ; 131
170 3.756 170 .09215 275 ‘ 132
180 4.607 180 11130 300 : 134
190 5.616 190 .13360 325 : 136
200 6.805 200 .15940 350 i .138
210 8.199 210 .18910 375 ! 139
220 9.824 220 22330 400 | 141
230 11.710 230 .26230 425 ! 142
240 13.890 240 .30660 450 143
250 16.390 250 .35680 475 | 144
260 19.260 260 .41330 500 146
270 22.520 270 47680 525 147
280 26.230 280 .54790 550 148
575 148
:‘ 600 149

-



2,4-DICHLOROPHENOL DCP

Common Synonyme Soud crysiais Coloriess Medicnas odor & FIRE HAZARDS 16 HAZARD ASSESSMENT CODE
8.1 Flash Point 200°F O.C; 2AT'FCC {See Hazard Assessment Handbook)
Sinks i water. 82 Data not .““b: A n
8.3 Fire Extinguishing Agems: Water, foam.
caroon donde. ory Chermecal
Avoid CONtac! wilh s0ia 3nd dusl. Keep peopia away 6.4 Fire Extinguishing Agents Not fo be 11. HAZARD CLASSIFICATIONS
Wear goggies. sell-conlaned breathing apparaius, and fubber overciothing Usect Water or toam may Cause frotwng. £
WNCILaING gioves) 11.1 Code ot Federsi Regulations:
Call ve cepartment 6.5 Specisl Harsrds of Combustion Not keted
isolate and remave aischarged matenat Procuscts: Tonc gases can e evoived.
Nouty local health ana pallubon cantrol agencies. 66 Behavior in Fire: Sokd mefis and burms. 112 MAS Hazard Rating for Bulk Water
67 Ignition Tempersture: Oata not avasanie Tranaportation: Not ksted
88  Electrical Hazard: Not perment 113 NFPA Hazard Classification:
Combustible.
POISONOUS GASES ARE PRODUCED IN FIRE. 6.9  Burming Rate: Nol perunent
Wweas goggies. sall-conta 3 aDp ana nuober " .10 Adiabstic Flame Temperature
uncluding gioves) Dawa not svasabie
Extinguisn with ary chermcal. loam. or carbon dioxide. 8.11 Stoichiometric Air to Fuet Rata:
Fire Coot expased contaners with water
Data not avanabie
6.12 Flame Temperature: Dala nol avadadie
CALL FOR MEDICAL AiD 7. CHEMICAL REACTIVITY
SOLID OR DUST
Wil burn skin and : 7.1 Reactivity WHN Water: No reacton
Poisonous 1t swallowed 7.2 Reactivity with Common Matsriaix: May
Aemove contaminated ciothing and snoes react vigy it 9
Fiusn alfected areas wilh plenty of waler 7.3 Stability During Transport Stable
IF IN EYES hold evelids open and flush wiih plentv of water
IF SWALLOWED and victim 15 CONSCIOUS, nave victim drink water 7.4 Neutrakzing Agents for Acids and
or mik Caustics Not perunent
———— 7.5 Polymerization: NOt pertnert
Exposure 7.6 Inhibitor of Polymerization:
—————— Not perbnent
7.7 Molar Ratio (Reactant to
Productr Data not avadadie
7.8 Reactivity Groug: Dala not avasiabie
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atre
ENect of low concenirations on aquatc ife 1 unknown. Solid
Water May be dangerous if it enters water niakes. 122 Molecular Weight 163.01
Nouty tocal heaith and wiidiia othcuals. }
Pollution Noufy operators of nearby waler wntakes. 123 Boiling Point at 1 atm:
421°F = 216°C = 489°K
124 Freezing Point
110°F = 45°C = 318°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125  Criticel Temperature: Not partnent
(See 2.1 Category: None 8.1 Aquatic Toxicity: 126  Critical Pressure: Not pertnent
183U@ warmIng-waler contamnant 22 Class: Not pertnent S ppm/3 hours/ renbow 127 Specific Gravity:
Showld be removed Tout/ uled/ fresh water 1.40 at 15°C (sohd)
Chermcal and physical treatment 5 ppm/ 12 hours/ bluegeis/ kulled/ fresn 128 Ucqusd Surface Tensior Not pertnent
water 129  Uquid Water Interfactal Tension:
8.2 Watertew! Toxicity: Data not avadable Not perunent
8.3 Biologicai Oxygen Demand (800K 12.10 Vapor (Qas) Specific Gravity:
100%. 5 days Not pertment
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiak 1211 Ratio of Specific Heats of Vapar (Gasx
3.1 CG Compatibility Class: Not hsted 4.1 Physical State (se shipped): Sokd Oata not avaiable Not perunent
3.2 Formuis HOCsHCla-2.4 42 Color: White 1212 Latent Hest of Vaporzation:
3.3 IMO/UN Designation: 6.1/2020 4.3 OQdor: Strong medicingl Not pertnent
3.4 DOT D No: 2020 12.13  Heat of Combustion: Not pertinemt
3.5 CAS Registry No. 120-83-2 12.14 Hest of Decomposition: Not perunent
12.15 Mest of Solutions Not perbnent
12.18 Heet of Polymerization: NOt perbnent
1223 Heat of Fusion: Oata not avasadie
1228 Umiting Vaiue: Data not avasiabie
. HEALTH HAZARDS SHIPPING INFORMATION
5 L s 12.27 Reid Vepor Pressurs: Cata not svasadie
5.1 Personal Protective Equipment: Bureau of Mines approved respwator, rubber gioves. chemcal 9.1 Grades of Purity: Data not avadable
goggies. 9.2 ge T Data not
5.2 ¥ F Tremors, of breath, of 9.3 Inert Data not
respuwatory system. 9.4 Venting: Data not avadable
53 Ti of L IngH dnnk water, epsom sail sokstion.
5.4 Threshold Limit Vaiue: Not pertnent
§.5 Short Term inhelation Limits: Daia not aveabie
5.8 Toxicity by ingestion: Grade 2; LDso = 0.5 10 5 g/kgQ (rat
5.7 Late Towicity: Data nol avasiable
5.8 Vapor (Gas) irritant Characteristics: Nol pertnent
59 Liquid or Solid Irritant Characteristics: Fawly severs skin wmmant. May cause pun and second-
degree burns after a lew Mnutes’ contact.
5.10 Odor Threshold: Data not avaiable
5.11 IDLH Veiue: Data not avalable

NOTES

JANUARY 1991



DCP

2,4-DICHLOROPHENOL

12.17
SAURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. . British thermal
Temperature Pounds cubic Temperature British thermal Temperature pan Temperature -
(degpreees F) fo%etr (deg?'eees ) unit per pound-F (degeeees F unns;ghepfgro:?__ur- (degpr:res F Centipoise
N N N N
o (0] o o
T T T T
P P P P
E E E E
R R R R
T T T T
1 | | |
N N N N
E E E E
N N N N
T T T T

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
68.02 460 N N N
(o] (o] o
T T T
P P P
E E E
R R R
T T T
I | I
N N N
£ E E
N N N
T T T




CHLORDANE

CDN

Common Synoryms Laued Brown Shem odor 6. FIRE HAZAROS 10. HAZARD ASSESSMENT CODE
?h‘?ﬂ 6. 7. 8, 8-octachioro- 6.1 Flash Point: Solubon: 225°F O C.. 132°F (See Hazard Assessment Handbook)
gaahe:iam:“?o s 1 water C.C. Sokd 13 not fammabie. A-X-Y
4 7-"\8lhanu;\dem : 6.2 Flammable Limits in Ar 0.7%-5%
Toxchior: Octa-kiot (kerosens solubon)
Caia il 6.3 Fire Extinguishing Agents: Dry c
AVOID CONTAGT WITH LIQUID. KEEP PEOPLE AWAY foam. carbon doude 11, HAZARD CLASSIFICATIONS
Wear goggles. seit-contained brealnng apparatus. and rubber 6.4 Fire Extinguishing Agents Not to be
stop OI?:;CB'OI""D'"OQ s;zﬂwmz gloves) Used: Water may be ineltecive on 11.1 Code of Federai Reguiations:
Call e department sohubon e, Comoustible iqud
o et e e pancien 45 Specis Mazards of Comusaon 112 NAS Hazara Raong for Sulk Water
Products: Imiatng and touc Nydrogen ransportation: Not isted
Nol flammabie but soluhon may be cambushbie chionde and phosgana gases may b 113 NPPA Hazaca Clssfication:
POISONOUS GASES MAY BE PRODUCED IN FIRE. formed when kerosens soiuton of Not listed
Extingusn with dry chemwcals, 10am of caroon onde. compound burns.
Water may be mertectve on fre 6.6 DBehavior in Fire: Not pertinent
Cool exposed containers win waier 87 Ignition Temperature: 410°F (kerosene
Fire
sotvent)
6.8 Electrical Hazard: Dals nol avadable
6.9 Burning Rate: Not pertinent
(Contied)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
B O0S (F-SwALLOWED OR IF SKIN 18 EXPOSED. 71 Reactivity With Water: Na reacton
Imating to sun and eyes. 7.2 Reactivity with Common Materisis: No
Remove contaminaled clothing ang snces. reacton
iy Jiocie wess mi penty o wale 73 Stawity Ourng Transport Siabi 1
S oy o EONSCIOUS. ave vt dne water e .
ea—— or mik and have wiclim mauce vomitl 74 Neutraiizing Agents for Acids and
IF SWALLOWED and wctvn s URCONSCIGUS OR HAVING CON- Caustics: Not pertinent
Exposure VULSIONS, do notteng excent keep victim warm. 7.5 Polymerization: Not pertinent
R — 7.8 Inhibitor of Polymerizatiorc
Not perunent
7.7 Moiar Ratio (Reactant to
Product): Data not availabie
7.8 Reactivity Group: Daia not avadable
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State at 15°C and 1 atm:
nAR:.FL;: TO AOHIAJIEnﬂrFsEJ:xE::l:k:EW CONCENTRATIONS. Liqud
Water Nacymv iocanlg:;::: and wiidite ofhcisls. 122 Molecular Weight: 409.8
P°"Ut|0n Notity cperators of nearDy water intakes. 123 Boiling Point at 1 atm: Decomposes
124 Freszing Point: Not perinent
12.5 Critical Temperature: Not pertinent
126 Critical Pressure: Not pertnent
1. RESPONSE TO DISCHARGE 2 LABEL 8 WATER POLLUTION 127  Specific Gravity:
(See 2.1 Category: None 8.1 Aquatic Toxicity: 1.6 at 25°C {liquid
1Ssue warmng-porson 2.2 Class: Nol perunent 0.5 ppm/98 hr/goidlish/TL_/Iresh 128 Liquid Surtace Tension:
Restnct access waler (est) 25 dynes/cm = 0.025 N/m at
Should be removed 82 Waterfowl Toxicity: LDsa = 1,200 mg/kg 20°C
Chermscal and physical treatment 8.3 Bioclogicsl Oxygen Demand (8O0 129 Liquid Water Interfacial Tension:
Qata not avadabie (est) 50 dynes/cm - 0.05 N/m al 20°C
8.4 Food Chain Concentration Potentiak 1210 Vapor (Gas) Specific Gravity:
High Noi pertment
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1211 Ratio of Specific Heats of Yapor (Gas):
211 CG Compatibiity Class: Not ksted 4.1 Physical State (ss shipped): Laud Not pertment
32 Formuia: CioHaCls 4.2 Color: Brown 1212 Latent Heat of Vaporization:
3.3 IMO/UN Designation: 6.1/2762 4.3 Odor: Penetrating: aromatc: shghtly Not perunent
3.4 DOT ID Na.: 2762 pungent. like chionne 1213 Hest of Combustion: (est.) —4.000 Btu/ib
15 CAS Registry No: 57-74-9 = —2.200 cat/g - —83 X 10* J/kg
12.14 Heat of Decomposition: Not pertinent
1215 Hest of Solution: Not pertinent
1216 Hest of Polymerization: Not pertnent
1225 Hest of Fusion: Cats not avaslable
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1228 Limiting Vaiue: Data not avaiabie
51 Personal P for sprays, 10gs, of dust: goggies. rubber gioves. 9.1 Grades of Purity: Techmcal. A vanaty ot 1227 Reid Vapor Pressure: Dala not svadabie
52 Y F amtatng 1o eyes and skin. INgesuon. absorpon dusts, powders, and soluuons In
through siun, or mhalaton of Mest or dust may cause i nauses. q. g 2-80% cf
arrhea. and some local rmaton of the gastromtesunal ract. are srwpped. “Properties refer 10 undiluted.
53  Treatment of Exposure: INHALATION: admwusier oxgen and gve tiued theragy. do not gve 9.2 Storsge Temperature: Ambwent lechmical-grade chiordane.
epinephnne. uNCe i May NCUCe enforce rest. EYES: fush with 9.3 inert Armosphers: No requwrement
waler for at least 15 mn. SKIN: wash off skin with adequale quanuties of soap and water. do 9.4 Venting: Open (llame arresier)
NOT scrub. INGESTION: mduce vomiing and foliow wath gastnc iavage and admewstration of
sahne ather and mybouudlaconuo‘cwum.oxvqmwuud
lhawyu.uwucmdoNOTglum.S-mnowoommndolnm
KknOwn, Symplomanc therapy must D@ accomparved Dy Compiete rest.
5.4 Threshoid Limit Value: 0.5 mg/m”
5.5  Short Term Inhaistion Limits: 2 mg/m- for 30 mm.
5.6 Tonxicity by Ingestion: Grade J; oral LDsn - 283 mg/kg (rat)
5.7 Late Toxicity: Possible iver damage: loss of appsuta and wenght.
5.8 Vapor (Gas) Irritant ( d Data not
5.9  Liquid or Solid irritant Data not ! 6. FIRE NAZARDS (Continued)
5.10 Odor Threshoid: Data not avadabie 8.10 Flame Tempe Dala rot
S.11 IDLH Value: 500 mg/m*

s.11

Sloichiometric AW to Fuel Ratio: Data not avasadie
6.12 Flame T

Data not
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CDN

CHLORDANE

1217 1218 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
o British thermal
Temperature Pounds per cubic Temperature British thermdaIFumt Temperature unit-inch per hour- Temperature Centipoise
(degrees F) foot (estimate) (degrees F) per pound- (degrees F) square foot-F (degrees F) (estimate)
(estimate) (estimata)

52 100.400 60 .300 60 1.209 130 58.980
54 100.400 61 .300 61 1.209 140 51.140
56 100.299 62 .300 62 1.209 150 44.560
58 100.200 63 300 63 1.209 160 38.990
60 100.200 64 .300 64 1.209 170 34.270
62 100.099 65 .300 65 1.209 180 30.240
64 100.000 66 .300 66 1.209 190 26.780
66 99.940 67 300 67 1.209 200 23.810
68 99.879 68 .300 68 1.209 210 21.240
70 99.809 69 .300 69 1.209 220 19.020
72 99.740 70 .300 70 1.209 230 17.080
74 99.669 Al .300 71 1.209 240 15.390
76 99.599 72 .300 72 1.209 250 13.900
78 99.530 73 .300 73 1.209 260 12.590
80 99.459 74 .300 74 1.209 270 11.440
82 99.389 75 .300 75 1.209 280 10.420
84 99.320 76 .300 76 1.209 290 9.516
a6 99.250 77 .300 77 1.209 300 8.710

12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit

(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
| 215 .000 215 .00001 N
N 220 .000 220 00001 (o]
S 225 .000 225 .00002 T
o} 230 .000 230 00002
L 235 .001 235 .00003 [
U 240 .001 240 .00005 E
B 245 .001 245 .00007 R
L 250 .002 250 .00009 T
E 255 .002 255 .00012 |

260 .003 260 .00017 N
2685 .004 265 00023 E
270 .006 270 .00031 N
275 .008 275 .00042 T
280 .0t1 280 .00056
285 .015 285 .00074
290 .019 290 .00099
295 .026 295 00131
300 .035 300 00174
305 .046 305 00228
310 .060 310 .00300
315 .079 315 .00391
320 .104 320 .00510
325 .136 325 00662
330 77 330 .00856
335 .230 335 .01104
340 .297 340 .01418




NAPHTHALENE

NTM

10. HAZARD ASSESSMENT COOE
{See Hazard Assessment Handbook)
A-T-U-X

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguiations:
ORM-A
112 NAS Hazard Rating for Buik Water

11.3 NFPA Hazard Classification:
Classification

Common Synonyms Sokd Coloriess Mothballs odor 6 FIRE HAZARDS
o o 6.1 Flash Point 174°F C.C; 190°F OC.
62 Flammable Limits in Alr: 0.9%-59%
Solicifies and floats or snks in water. €3 Fire Extinguishing Agents: Watar fog,
carbon dioxide, dry chermical, of foam
6.4 Flre Extinguishing Agents Not to be
Siop discharge 1 00ssDie. Keep peopls away. Used: Not pertnent
Call fire depaniment 8.5 Specisi Hazards of Combustion
Avond contact with hauid and Sokd. Products: Toxic vapors grven off in a fire.
Isolate ana remove drscharged matenal.
Notfy local heaith and polksion control Lt in Fire: Not
8.7 Ignition Tempersture: 979°F
(1] Not per
69 Buming Rate: 4.3 mm/mm.
a"e'“"“""’“' ard o a0 Flame Temp :
Exnar:;-% water, 1oam. dry ChomCal OF CATDON (JOXOS. Data not avaisbie
Cool axposed contamers with water 8.11 Stoichiometric Air to Fusi Raticx
Fi Data not avasisbie
ire 6.12 Flame Temp Oata not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
mﬁfg ‘L"‘g".'gd oyen. 7.1 Reactivity With Water: Motten
Removs contaminated clothng and shoes. naphthaiene spafters and foams in
Flush atiected areas with pienty of water contact with water. No chemical
IF N EYES, hoid eysiids open and flush with pienty of water. reaction is invoived.
72 y with C. None
7.3 Stability During Transport: Stable
7.4 Neutraiizing Agents tor Acids and
Exposure Caustics: Not pertinent
7.5 Polymerizationz Not pertinent
7.6 inhibitor ot Polymerization:
Not pertnent
7.7 Molar Ratio (Reactant to
Producty Data not avaiable
7.8 Reactivity Group: 32
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Fouling to shoretine.
Water May be dangerous i it enters waler intakes.
PO"U“OI‘\ mm m":uw water imtakes.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See P 1.1 Category: None 8.1 Aquatic Toxetty:
Shouid be removed 2.2 Class: Not pertnent 150 mg/1/88 he/sunfish/ TLy/fresh
Chemical and physicai rsatment water
1.8 ppm/72 he/fingeriing
saimon/crmical/ sait water
8.2 Waterfowl Toxicity: Data not avaiabie
4.3 Biologicsl Oxygen Demand (BODX
(theor.) 59.5%. 8 days
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 84 Food Chain Concentration Potentiak
3.1 CG Compstibility Class: Aromatic 4.1 Physical State (ss shippedy None
Hydrocaroon Moiten solid
32 Formule CioHs 4.2 Calor: Coloriess
23 (MO/UN Designation: 4.1/2304 43 Odor: Coal tar; moth bails
34 DOT ID Neo. 2304
15 CAS Reglstry No. 91-20-3
S. HEALTH HAZARDS 9. SHIPPING INFORMATION
51 Personal Appr Organic Vapor Canster unit; rubber gioves; chemical 9.1 Grades of Purity: Pure; crude: 95% Pure:
ummmmmwmnmmnmmum mp = 178°F Crude: mp = 165—176°F
52 f Vapors of fumes are FTating (0 eyes. noss, and throat and 9.2 Storsge Tempersture: Elevated
mmmmmmwmumwhm 9.3 inert Atmosphers: No requrement
83 TWMWINHALATION:mbm-.SKINmEYE&MM 9.4 Venting: Open (flame smester) of
with plenty of water for at loast 15 men.. remove clothing call a pressure-vacuum
physician.
5.4 Threshoid Limit Value: 10 ppm
5.5 Short Term inhaistion Limits 15 pom for 5 min.
5.8 Toxicity by ingestiorc Grade 2 oral rat (LDsa = 1780 mg/kg
5.7 Late Toxicity: Data not avalable
53 Vapor (Gas) lrritant Characteristics: vmmmnmmmmu
find hugh concentrations unpisasant The effect is temporary.
59 Liquid or Solid irritant Characteristics: Hot liquid can cause severs bum. The soiid may itate
the skin.
5.10 Odor Threshokt: Data not avadable
511 IDLH Value: 500 ppm NOTES

12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
Soid

122 Molecular Weight: 128.18
123 Boliing Point at 1 atm:
424°F = 218°C = 491°K
124 Freszing Point
178.4°F = B02'C = 353.4°K
125 Critical T
887.4°F = 475.2°C = 748.4°K
126 Critical Pressure:
588 psis = 40.0 atm = 4.05 MN/m*
127  Specific Gravity:
1.145 4t 20°C (sokd)
128  Liquid Surtace Tension:
31.8 dynes/cm = 0.0318 N/m at 100°C
129 Uquid Water Intertacial Tension:
Data not avadabie
12.10 Vapor (Gas) Specific Gravity:
" Not pertnent
12.11 Ratio of Specific Heats of Yapor (Gasx
1.068
1212 Latent Heat of Vaporization:
145 B/ = 80.7 cal/g =
338 X 108 J/kg
12.13 Heet of Combustions — 16,720 B/
- —9287 cal/g = —388.8 X 10% J/kg
1214 Heat of Decomposition: Not peronent
1215 Heat of Solution: Not pertinent
1216 Heat of Polymerizstion: Not pertnent
1223 Heat of Fusion: 35.08 cal/g
1226 Limiting Value: Osta not avasiable
1227 Reid Yapor Pressure: Low
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NTM

NAPHTHALENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature unit-inch per hour- Temperature Centipoise
(degrees F) foot (estimate) (degrees F) per pound-F (degrees F) square foot-F (degrees F)
(estimate)

177 69.290 180 .382 177 .901 180 .837
178 69.290 200 391 178 .901 185 .784
179 69.290 220 .401 179 901 190 735
180 69.290 240 410 180 .901 185 .690
181 69.290 260 419 181 8901 200 .648
182 69.290 280 429 182 .901 205 .609
183 69.290 300 .438 183 .901 210 .573
184 69.290 320 447 184 .901 215 .540
185 69.290 340 .457 185 901 220 .509
186 69.290 360 .466 186 .901 225 .480
187 69.290 380 475 187 901 230 454
188 69.290 400 .485 188 .901 235 429
189 69.290 420 494 189 .901 240 .406
190 69.290 190 .801 245 .384
191 69.290 191 .901 250 .364
192 69.290 192 901 255 345
193 69.290 193 901 260 327
265 311

270 .295

275 .281

280 267

285 254

290 ! .242

295 .231

300 221

305 .210

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .300 180 .148 180 .00276 0 207
200 .254 200 .00460 25 220
220 .420 220 00739 50 233
240 .670 240 01143 75 .246
260 1.032 260 01713 100 .259
280 1.544 280 .02493 125 .2n
300 2.250 300 .03537 150 .283
320 3.200 320 .04901 175 ; .295
340 4.453 340 06650 200 ! .307
360 6.075 360 .08850 225 | 318
380 8.138 380 11570 250 ! .330
400 10.720 400 .14890 275 i 340
420 13.910 420 .18890 300 i .351
440 17.810 440 .23630 325 ! .362
460 22.490 460 29210 350 ‘ 372
480 28.080 480 .35680 375 : .382
400 : .391
425 ; 401
450 : 410
475 419
500 428
525 436
550 445
575 453
600 460




DIAZINON DZN

w Synonyms Uqued Light ta dark brown 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Q. O-Dietrwt mzw 6.1 Flash Point 82-105°F C.C. (sowtons ony. (See Hazard Assessment Handbook)
phosphorotheoale pure kaued arfhcull to bum) A-X-Y
Ateton Sinks i water. 62  Flammable Limits in Air: Not peronent
Sarsiex 8.3 Fire Extingusshing Agents: (10 sowDONS)
Foam, dry chermcal. or carbon aonde
Stop dracharge 1 DOSSII. KeD DRODIe swey 8.4 Fire Extingusshing Agents Not 1o be 11. HAZARD CLASSIFICATIONS
{solale and remove discharged Malenss. Used: Water may be wneftective.
Notity locai heaith and pollubon CONroé agencies. 6.5 Specisi Hazaras of Combustion 11,1 Code of Federal Reguiations:
Products: Cudes of suhur and of ORM-A
phosphonss ace generated in Ives. 112 NAS Hazard Reting for Bulk Water
6.6 Behavior in Fire: Not pertnent Transportation: Not ksted
&7 ignition Temperature: Not pertnent 11.3 NFPA Mazard Classification:
Not lammabie. 68 Data nol Not bsted
POISONOUS GASES ARE PRODUCED WHEN HEATED. -
6.9 Buming Rate: (for sOLDONS) 4 MMy men
6.10 A Flame T v
Fire Data not avasabie

6.11 Stowchiometric Al to Fuel Ratia
Data not avadabie

6.12 Flame T Data not
CALL FOR MEDICAL AD. 7. CHEMICAL REACTIVITY
LQuio
POISONOUS (F SWALLOWED. 7.1 Reactivity With Water: No reacton
imtatng 10 skin and eyes. 7.2 Reactivity with Common Masteriais: No
F:omo« contamenated clotmng and shoes. reaction
ush atfacted aeas witn phenty of waler 4
IF'IN EYES. hoid eysids open and flush wilh plenty of water 7.3 Stabiity During Transport: Stable
IF SWALLOWED and victm 13 CONSCIOUS, have wictm dank water 7.4 Neutrsiizing Agents for Acids and
o mek. Caustics Not perunent
—————— 7.5 Polymerization: Not pertnent
Exposure 7.8 Inhibitor of Potymeraation:
———— Not pertnent

7.7 Moiar Ratio (Reactant to
Producty Data not avallabie
7.8 Reactivity Group: Data not avalao-e

12.  PHYSICAL ANO CHEMICAL PROPERTIES

121  Physicai State at 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.

Ligues
May be dai if it enters water ntakes.
Water N': oy w"’:’:: o it 122 Molecuisr Weight: 304.4
Pollutlon Nouty operaiors of neardy watsr miskes. 123 Boiling Point at 1 atm:
Very tugh; decomposes
124 Freezing Point: Not pertnent
125  Criticsi Temperature: Nol pertinent
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 128 Criticel Pressure: Not perunent
(See 2.1 Category: None 8.1 Aquatic Toxicity: 127  Specific Gravity:
Issue ng-p waler 2.2 Class: Not pertnen! 0,025 ppmM/96 he/ stonatly 1.117 at 20°C (liquid)
high flammabsty (it solbon) nymph/TL./tresh water 128  Liquid Surface Tension: (est)
Restnct access 30 pg/1/48 he/bluegll/TL./tresn waler 35 dynes/cm = 0.035 N/m at 20°C
Should be removed (becomes bound to sod when used 12.9  Lquid Water intertacisi Tension: (est)
Chermicsl and physical rsatment according 10 derecons) 40 dynes/cm = 0.040 N/m at 20°C
8.2 Waterfow Tomicity: LDso = 3.54 mg/kg 12.10 Vapor (Gas) Specitic Gravity:
LCso = 5 days. 90 pom mailard cuck Not pertinent
3. CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERISTICS LGso = 7 days, 68 pom quad 1211 Ratio of Specific Hests of Vapor (Gask
3.1 CG Compstibility Class: Not kisted 4.1 Physical State (as shippedk Sold 83 Biologicsi Oxygen Demana (BOOY Not parunent
12 Formuix CiiHsiN:OaPS or haud sokston Oata not avasabie 1212 Latent Heat of Vaporization:
13 IMO/UN Designation: 8.1/1615 42 Color: Amber to dark brown 8.4 Food Chain Concentration Potentiat Not perunent
3.4 DOTID No: 1615 4.3 Odor: Data not avaiable Data not avadabie 12.13 Heat of Combustion: (es!.)
1S CAS Registry No.: 333-41-5 —12.000 Bru/lb = —6.500 cai/g =
~270 X 10% J/kg
1214 Heat of Decomposition: Not pertinent
12.15  Heat of Solution: Not pertnent
1216 Heat of Polymertzation: Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1225 Heat of F Data not av
51 Goggles or face shieid: rubber gioves; protective Clothing. 9.1 Grades of Purity: Techrucal; wetiable 1226 Limiting Vaiue: Data not avasdabie
52 Sy 9 o ! of must causes headache, p a vanety of i 1227 Reid Vapor Pressure: Data not available
mmwm,mmmmmwmmnlmm n
Sweating, mwosis. teanng, ang other y ract 3 9. 9.2 Storage Tempersture: Amteent
muscle coma, loss of reflexes, and 9.3 Inert Atmosphere: No requyemenm
loss 0f sphwncter control. Ligusd ¥THales eyes and skin. 9.4 Venting: Open (flame arrester)
53 Treatment of Exposurs: INHALATION: remove t0 ifresh ar; keep warm; get medical atlenuon at
once. EYES: fiush wath pienty of water for at least 15 man. and get medical attention. SKIN:
wash contaminated aes with 30ap and water. INGESTION: get meccal attention al once; gve
waler siumy of charcosl; 3o NOT grve mek or aiconol.
5.4 Threshold Limit Value: 0.1 mg/m?
55 Short Term Limits: Not p
548 Toxicity by ingestion: Grade 3 oral LDso = 76 mg/kg (rav)
5.7 Late Toxicity: May De Mulagerc
58 Vapor (Gas) irritant Data not
59 Liquid o¢ Solid Irritant Ch Data not
5.10 Odor Threshoid: Data not avaiable NOTES

5.11 IDLH Value: Data not avadadle
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DIAZINON

) 12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

" British thermal
Temperature Pounds per cubic Temperature British men:;lFunn Temperature unit<nch per hour- Temperature Centipoise
(degrees F) foot (estimate) (degrees F) p(e;s%?nuate) (degrees F) square foot-F (degrees F) {estimate)
(estimate)
52 70.280 51 .400 51 1.048 51 4.064
54 70.209 52 .400 52 1.048 52 4.005
56 70.139 53 .400 53 1.048 53 3.948
58 70.070 54 .400 54 1.048 54 3.892
60 70.000 55 .400 58 1.048 55 3.836
62 69.929 568 .400 56 1.048 56 3.782
64 69.860 57 .400 57 1.048 57 3.729
66 69.790 58 .400 58 1.048 58 3.677
68 69.730 59 .400 59 1.048 59 3.625
70 69.660 60 .400 60 1.048 60 3.575
72 69.589 61 .400 61 1.048 61 3.525
74 69.520 62 .400 62 1.048 62 3.476
76 69.450 63 .400 63 1.048 63 3.428
78 69.379 64 .400 64 1.048 64 3.381
80 69.309 65 .400 65 1.048 65 3.335
82 69.240 66 .400 66 1.048 66 3.290
84 69.169 67 .400 67 1.048 67 3.245
86 69.099 68 .400 68 1.048 68 3.201
69 .400 69 1.048 69 3.158
70 .400 70 1.048 70 3.116
71 .400 71 1.048 Al 3.074
72 .400 72 1.048 72 3.033
73 .400 73 1.048 73 2.993
74 .400 74 1.048 74 2.954
75 .400 75 1.048 75 2.915
76 400 76 1.048 76 2.877
12.21 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
68 .004 N N N
o} o (o}
T T T
P P P
E E E
R R R
T T T
| | 1
N N N
E E E
N N N
T T T




' DICHLORVOS

DCv

Common Synonyms Liquidt Colonass to amber Aromatic
characteriatic

oovP
Vapona
2.2-dichioravinyl Sinks and mixes with water.

O.0O-dimethyl phosphate

Avoud cOMact with tqusd and vapor. Keeo DeoDie away.

Wear goggies. seii-conta breaming ang nuober Q Q) QIves).

S100 gischarge if possibie.
isolate ana remave discharged maienal
Noufy locai haaith and pofluton CONrot 4geNncies.

Not tiammabie.

Fire

2;&'_'
|
|
a

6.7 Iignition Temoersture: NOt Derarert
68 Electrical Hazard: Not pernent

ato A

6.11 Stoichiometric Al 10 Fusl Ratie
Cata not avadiabie
8.12 Flame Temperature: Jatla “Ot Ivanatee

M WIARD ASSESSNENT CODE
Ses rezard Assssament Hendbook)

CALL FOR MEDICAL AID.

VAPOR

POISONOUS IF INHALED OR SKIN 1S EXPOSED.
Move to fresh ar.

It treathung nas siopped. give artficial resowavon.

LIQuUID

POISONOUS IF SWALLOWED OR SKIN i$ EXPOSED.
Remove contamunated clothing and shoes.

Fiush affectsd areas with pianty of water.

IF IN EYES, hoid eyeiids open and flush with plenty of water.

7. CHEMICAL REACTIVITY
7.1 Reactivity Wih Weter: NO reacacr

1

112 WAS ~mzara Raeryg for Bulk Wemr

1na

L ~AJARD CASSIFICATIONS
Coas of Feowrat Recaamthore:

WA razard Caspfcaton

Traraoortabort «t ksmc

X ses

Exposure IF SWALLOWED anc vicbm is CONSCIOUS, have victim drink water or mill.

—— have ViCom INdUCe vormiting.
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous if it enters water intakes.
ate Notty local heatth and wikdkfe officiais.

Pollution Notity operators of Neardy water ntakea.

i
1. RESPONSE TO DISCHARGE 2 LABEL
{See 2.1 Category: Poison
Issue waming - PoiSON, water 22 Clasx 6

contaminant.
Restrict access.
Should be removed.
Chemical and physical treatment.

31

14

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

CG Competibiiity Class: Not listed 4.1 Phyniosl State (as shipped): Liqud
Formuia: (CHsO)aP(O)OCH: CCla 4.2 Color: Coloriess 0 amber
CaH1Cl204P 4.3 Odor: Aromatic charactenstc
IMO/UN Designation: 6.1/1815 (>2.5%);
9716815 (>2.5%)

0OT 1D No.: 1815
CAS Registry No.: 62-73-7

51

5.4
S8
57

s
9

5. HEALTH HAZARDS

- Wear satety glasess, gas mask, gloves, and top boots, overaits
with long sieeves and ciosed collar.
Frst e tatigue, blurred vision,

Wmmmwmwmmmmn
9 with eyelds and 1ongue then face and neck,

and finally, Q with C of pupils may
NmmmabﬂmdwnmAmmmm
may be auring of up to 8 hours later,

T of Call a INHALATION: In the g victm i
institste artificisl respiration. Treat in a cool place. EYES: Rmmmm SKIN:
Flood and wash thoroughly with water. Remove contaminaled cClothing under a shower.
INGESTION: Administer mik, waler, Of sait water and induce vomiting repsatedly. OTHER: As
somulouummicmmmm“muzmnlwmoummm
administersd intramuscuiarty or IV. Repest every 3 1o 8 minutes untit signs of atropinaton
(mydniasis, dry mouth, repid puise hot and dry skin) occurs. For children use 1 mg of atroping.
Keep arway cloar.

Threshoid Limit Vaiue: 0.1 ppm.

Short Term Inhalation Limits: 0.3 ppm.

Toxicity by ingestion: Grade 3: LDso = 50 to 500 mg/kg.

Late ToxicHty: T ic effects. 10 iow ievels of pesticiie suftered a
decreese in serum and red cell choiinesterase. Thase workers had more health compiants
(frequent headaches, dizzaness. sore UWOSL NAUSEA, #1C.} than NONEXPOBed workers.

Vapor (Gas) Irritant ( Data not U

Liquid or Solid Irritant Characteristics: Minmum hazaro. If spiled on clothing and aliowsd to
remain, May cause smarting and reddensng of skin.

5,10 Odor Threshoid: Data not avadabie

511

IOLM Value: 200 mg/m?

12 PHYSCAL AND CHEMICAL PROPENTIES
121 Pwyncal Stem at 15°C and 1 seRc
-7 ]
122  Vhomosmr Weght 22098
123  Soling Post ot 1 aex
BaF = &0 - 412X
124 Fresnng Pant Cecs NOt aveletss
128 Cribcat Tempersusrw Ds2 not avalecs
8 WATER POLLUTION 128 Critcy Presssrs Zua Nt SvalaDe
&1 Aquatic Toxicity: 127 Specfic Gravey:
Q.7 pprry 48-hour/ Siuegil' LCee 415 25T
0.025 to 3.2 ppm/48-hour/6 frean 1723 Uoss Surtsce Tensorn: Jeta NOt vaiecks
water Crusaces/TL, 129 Lowd Weaer yuartacial Tensiors
8.2 Wstertowi Toxicity: Young ~alar3 Lo Zem not Svaoe
- 7.8 my/kg 1210 vesor (Gas) Specfic Grevity:
43 Bioiogical Oxygen Demand (BOOY Zam nOt Svaiace
Persists 62 days n wawr 20°C 1211 FAgte of Specilic Hests of Yepor (Gesk
84 Food Chein Concentration Potartiar Saca ot sveiacss
Proionged @possre 1 GFHaND- 1212 Lommt Hest of Yeportzasors
phosphorus Destcxies &1 A NOL pvmiace
concentanons as ow as J.07 X0 e 1213 Hem of C “xa rot
0C 10 MANNe aMas e 214 Hemt of D Zata rot
BioCoNCentrabion. 1215 Hewt of SOASOR Zsia Nt RvEaDe
1216  Hamt of PONTESOR “oi N0l Ivencie
1235 Hamt of Fesiore “aca rot velanie
1228 Umitng Yehue Zta "ot avasiates
9. SHIPPING INFORMATION 1227 Memt Vapor Preseurs: O not i
8.1 Gredes of Purity: Oata not avadecss
22 Temp Outs not
93 mert Oata not
9.4 VYerming: Dam not svasable
MOTES
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DICHLORVOS

1217 1218 1219 1220
~ATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LQUID VISCOSITY
. . | Bntish thermal -
Temperature Pounds cubic Temperature British thermal Tem ture Temperature
(degeeees F) foot (dogpr?o;s ) unit per pound-F (deg?:; F) | unt-nch per hour- (degrees ) Cenmoorse
i square foot-F
D [b] D D
A A A A
T T | T T
A A A A
|
N N : N N
[0} o} ' o} o}
T T : T T
A A A A
" v v \'
A A A A
| | 1 1
L L L L
A A A A
8 B 8 3
L L L L
E £ E E
B 1221 12.22 1223 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per
S 105 .001 20 .00001 D
L 110 .001 95 .00001 A
| 115 .001 100 .00001 T
G 120 .001 105 .00002 A
H 125 .002 110 .00003
T 130 .002 115 .00003 N
L 135 .003 120 .00004 (o}
Y 140 .003 125 .00005 T
130 .00007
S 135 .00009
(o] 140 00012
L
U
8
L
E

mrw>»r —>»<)>»




DIELDRIN

DED

Common Synonyme Sosd Ligne brown Mild chemscal ador & FIRE HAZARDS 10, HATARD ASSESSMENT CODE
mml.z.a.uo.m 8.1 Fiash Point NOt lammalie (See Hazard Assessment Handbook)
7-axpoxy- 1, Sk 62 Fammabie Limits in Alr: Not flammable n
t:gs 6.7.8.88-0¢! $ N water. 63 Fre Extinguishing Agents: Not perenent
6.4 Fre Extinguishing Agents Not to be
Usect Oata not avasabie
AVOID OONTACT WITH SOLID A AND DUST. KEEP PEOPLE AWAY 65  Seecial Hazerds of Combustion 1L HAZARD CLASSIFICATIONS
‘Wear goggies. dust and rubber g gloves) Products: Toxc and rmabng frygrogen
:mmmmv:nmmqod matenal. chionce fumes may fom  fire. " “;:Aww
Notty local heaifh and POHUTON CONMTON 3QENCIeS. 68 Behavior in FAre: Data Not avelabie
67  igniton Tempersture: Not perbnent 112 NAS Hazare Rating for Bulk Water
(Y] Not per Tramportation: Not sted
113 NFPA Classification:
pom y (1} Eumn. Rate: Not pertnent — g
POISONOUS GASES MAY BE PRODUCED WHEN HEATED. &1 Flame 7
Data not avadsbie
811  Stoichiometric Air to Fusl Ratic:
Cata not avadabie
Fire 8.12 Fame T Cata not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
POREONOUS IF INHALED OR IF SKIN s £xposen. 7.1 Reactivity With Water: No reacton
If inhaled wil cause T2 with C Data
|lmoves.hom0yd-aoomwm-vmphnwo'--lu. nOt avasable
H breatiung has stopped. grve suhaal fespwabon. 7.3 Stabiity During Transport Stabie
It breatung 13 ificuit, grve OxyQeN. 7.4 Agents for Acids and
FOLEONOUS IF SWALLOWED OR I SKIN IS EXPOSED. Caustica: Nat perunent
L} will cause nausea, 75 Polymerization: Not peranent
Exposure CoNCIousnass. 7.6 inhibitor of Polymerization:
a clotheng and shoes. Not pertnent
fé‘fﬁ'svég“m'éwm&ﬁﬂ:'mmw" 7.7 lotar Ratio (Reactant to
IF SWALLOWED and vicbm s CONSCIOUS, have wctim dnnk water o mulk Producty Data not avaiabie
IF SWALLOWED nd wioorn % UNGONSCIOUS OR HAVING CONVULSIONS, 7.8 Resctivity Group: Data not avadsbie
30 NOWY) GXCEPt KEGD WCHIM warm.
12. PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
mvnuﬁut. TO AoL:‘m::n lLLF‘E ;:4 I:E:l:l |;¢2w CONCENTRATIONS. Soad
Water be dangerous 122 Molecutsr Weight: 380.93
Pollution N e ey e Enakes 123 ncTn' Poim al.l atme. Not pertnent
124 Point
UPF = 176°C = 449°K
1. RESPONSE TO DISCHARGE 2 LABEL §.  WATER POLLUTION 125 Critieat Tempersture: Not pertinent
(See 21 Category: None 8.1 Aquatic Toxicity: 128 Critcsl Pressursz Not pertinent
SSUS warmng-water contaminant 22 Clsss: Not pertinent 0.0079 Mg/ 1/96 he/bisegil/ TL./ fresh 127  Specific Gravity:
Restrict access waier 1.75 at 20°C {solid)
Shouid be removed 037 ppen/98 he/Qoidfish/ TL,/fresh 120 Uiquid Surface Tension: Not pertinent
Chemical and physical trestment water 129 Liquid Water intertaciel Tension:
0.050 ppm/S hr/mullet/ 100% kill/sait Not peronent
water 1210 Vepor (Gas) Specific Gravity:
0.025-.050 ppm/48 hr/brown Not pertnent
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Shwp/TL/ salt water 1211 Ratio of Specific Heats of Vepor (Gesk
11 CG Compatibility Claes: Not ksted 4.1 Physical State (88 shipped) Solid 82 Waterfowi Toxcity: LDss 381.0 mg/kg Not pertinen
32 Formula Ci:HeCleO 42 Color: Bulf to light brown. 1.3 Biological Oxygen Demand (8ODE 1212 Latent Hest of Vaporization:
33 IMO/UN Designation: Not ksted 4.3 Odor: Miks chemical Dsta not avasebie Not pertnent
3.4 DOT ID No: 2781 0.4 Food Chain Concentration Potertiak 1213 Hest of Data not
3.5 CAS Registry No: 60-57-1 High 12.14 Heat of Decomposition: Not pertinent
12,15 Hest of Solution: Not pertinent
12.16 Hest of Polymerization: NOt pertinent
1225 Hest of Fusion: Oata not avadebie
1226 Umiting Value: Data not avadable
5. HEALTH HAZARDS §. SHIPPING INFORMATION 1227 Reid Yapor Preseurs: Data not svedabie
51 U. S. Bu. Mines 3pproved resprator: claan rubber gioves: 9.t Grades of Purity: Technical. 85+ %
goggies or tace shieid HEQD: 18% emuisifiable concenwates
52 Y or siun contact causes iitability, i pewoleum hydrocarbons. which are
ComuIsons and/of Coma, nausss, vomang. headachs, fainting. remors. Comact with eyes combustie.
Causes aTRabon. 9.2 Storsge Tempersture: Ambient
53 Ymdwlwum:wummwmm“nﬂmﬁmu 9.3 Inert Atmosphere: NO requIrement
MINGESTION:MvmwﬂmmmEYES:MMMM 9.4 Verting: Open (flame arestas) (for igusd
nmwmnmmsxm:mmmduw. form)
54 Threshold Limit Velse: 0.25 mg/m?
55 Short Term inhaletion Limits: 1 mg/m? for 30 mun.
S8 Toxicity by ingestiore Grade 4; oral LDss = 48 mg/kg (rat), 85 mg/kg {dog)
S7 Lste Toxicity: Banned by EPA in Ociober 1974 becauss of aleged * “immanent hazard 10 human
heaith” as a potential Carcinogen n man.
53  Vapor (Gas) lritant Data not
53  Liquid or Solid iitant Cheracteristics: Mewmum hazard. If spiled on clothing and aliowed to
feMan, May Cause smarting and reddening of the siin.
5.10 Odor Threshold: 0.041 pom NOTES

.1

IDLH Vaive: 450 mg/m?
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12.17 1218 1219 1220
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Temperature Pounds cubic Temperature British thermal Temoperature Temperature |
(degm A foot. (degrees F) unit per pound-F (degrees F) “"‘;_,‘f";’gm'_‘;" (Gegrees F) |  Centnoise
N N N ! N
o} o} o} : o}
T T T ' T
|
P P P | p
E E E j E
=] R R ; R
T T T T
i 1 | !
N N N N
E E E E
N N N N
T T T T
i
12.21 1222 1223 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) (degrees F) per pound-F
1 N N N
N o} o} o}
S T T T
e} .
L P P P
u E E E
B R R R
L T T T
E | ! |
N N N
E E E
N N N
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DIURON

DIV

83
[ X}

a5

(X

87
(X}
&9
.10

[ R3]

€& FIRE HAZARDS

Flash Point: Not pertnent
Flammabie Limits in Air: Not pertnent
Fire Extinguishing Agents: Not pertnent
Fire Extinguishing Agenta Not to be
Used: Not pertment
Specisi Hazards of Combustion
Products: Highly 10X fumes are
rTwnent
Behavior in Fire: Decomposes at 180° 1o
190°C
ignition Temperature: Not pertnent
Not
Burning Rste: Not pertinent
A Flame T
Data not avasabie
Stoichiometric Al to Fuel Ratio:
Oata not avalable
Flame Tempe

Data not

10. HAZARD ASSESSMENT COOE
{See Hazard Assesament Handdook)

1.1

7.1
7.2

7.3
7.4

75
78

.7

7.8

7. CHEMICAL REACTIVITY

Reactivity With Water: No reacbon
y with C. No

reachon

Stability During Transport: Stable

Neutraitzing Agents for Acids end
Caustics: Data not avasabie

Osta not

Inhibitor of Polymerization: 'able
Data not avadable

Moiar Ratio (Resctant to
Productr Data not avaiable

Reactivity Group: Oata not avaiable

Code ot Federal Reguiations
11.2 NAS Hazard Rating for Buk Water

11.3 NFPA Hazard Classification:

11.  HAZARD CLASSIFICATIONS

ORM-E
Transportatiorr Not sted

Not listed

1z
121

122
123

Common Synonyms Sokd White Odoriess
Durex
Karmex
Marmer
Oxchiortencasm
Oi-on
Avod CONLACT with 30kd and JUsL Keep PeOpie Sway.
Wear qogglea. seff-contaned g and rubber Q goves).
Slop discharge i poasdie.
solale and remove Mscharged matenal.
Notty iocal heaith and poilubon cCONtrol agencies.
Nol flammable.
POISONOUS GAS MAY BE PRODUCED IN FIRE.
Wear goggles, seif 9 and rubber
Fire
CALL FOR MEDICAL AID.
SOLID
imtatng (o skin, eyes, nose and thvoat.
Harmbul if swallowed.
Remove contamnated clothing and shoes.
Flush affected areas with pienty of water.
IF IN EYES, hoid eyekas open and flush with pienty of water.
IF SWALLOWED and wctm @ CONSCIOUS. have wichm dnnk water of mak.
Exposure
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Wat May be harmvtul if it enters water intakes.
ater Notify tocal hesith and wikdfe atficisls.
Polilution Notify operators of nearby water niakes.
—
1. RESPONSE TO DISCHARGE 2 LABEL
{See 21 Category: None
133U@ waITING-waler contaminant. 22 Cisss: Not pertnent

Chemcal and physical treatment.

1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

11 CG Compatibifity Class Not hsted 4.1 Physical State (ss shipped): Solid
3.2 Formule: (CeHsCia)NHCON(CHs) 4.2 Color: Wite

CoH10Cl1sNsO 4.3 Odor: None
3.3 IMO/UN Designation: 6.1/1809 (> 10%):

9/1609 (< 10%)

3.4 DOT 1D No= 1609

at

33

0.4

S WATER POLLUTION

Agquatie Toxicity:
4.0 ppm/96-hour/Bluegil/LDse
3 ppm/24-hour/ Striped bass
fingeriing/LCso
42 ppm/ 48-hour/Large mouth
bass/LCea
4.3 ppm/a8-hour/Asinbow trout/LCsoe

Waterfow! Toxicity: LOso Young maliards
= >2000 ppm LDio Mallard 5 day =
>5000 poem

Siological Oxygen Demand (800
Oata not avasabie

Food Chain Concentration Potentiak:
Accumulates markedly in fish tissues

124

12.5
128
127
128
129

1210
221

12212

1221
1214
1218
1216
1228

5. HEALTH HAZARDS
5.1 Personal Set. q rubber gioves, suits and

52 Y F INHALATION: May cause imiaton of nose and thwoat. EYES:
Irvitation. SKIN: Moderately irritating 1o skin.

53 Treatment of Exposurs: Cal o doctor. Move 10 fresh ax. EYES: Flush with water. SKIN: Wash
with soap and water. INGESTION: ot solid - gve n3w4
hours Dy sodium suilate a8 cathartic. For large doses. Gasine lavage may be mdicated.

5.4 Threshold Limit Velue: 10 mg/m?.

S5 Short Term inhalstion Umits: 20 mg/m?.

58 Toxicity by Ingestion: Grade 2 LDso = 0.510 5 g/kg.

57 Late Toxicity: Suspected of affecting DNA (Potentisl mutsgen). Repeated doses produce anemia
in rats and perhaps globi i the s in vivo 10 i
At 2500 ppm for two years growth was retarded n both rats and dogs.

58 Vapor (Gas) iritant Data not

S99 Liguid or Solid irritant No appr

5,10 Odor Threshoid: Not pertinent

5.11 IDLH Velue: Data not avelabie

hazard. F

L A

22
3
9.4

9. SHIPPING INFORMATION

Grades of Purity: Wettable powder 60%
Grenuier 8%

Storage Temperature: Ambient

Inert Data not

Ventng Osta not avedabie

1227

PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15'C ana 1 stme
Sokd
Molecular Weight 2331
Boiling Point st | st
358 to 374°F = 180 10 190°C =
453.2 10 463 2°K
Freezing Point
316.4 t0 310.2°F = 158 © 159°C =
431.2 10 4322°K
Critical Temper Caw not
Critical Pressure: Daia not avasabie
y: Cata not abie
Uquid Surface Tension: Nat pertnent
Liquid Water intertactal Tension:
Not pertinert
Vapor (Gas) Specific Grawsty: 8.04
Rstio of Specific Hests of Vapor (Gask
Data not avadabie
Latent Hest of Vaporizatiore
Data not avadadie

Heat of C Data ~ot

Hest of Cata not
Heet of Solution: Data not avadable
Heat of y Cata not

Limiting Value: Cata not avasiable
Reid Vapor Pressure: Oata "ot avadabie

NOTES
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12.17 12.18 12.19 12.20
Sa s URATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. " British thermal
Tem| ture Pounds cubic Tem ture British thermal Temperature . Temperature .
(dogrees P oot (Gogroes ) | unitperpoundF | (degrees F) | “Paarch ROCIRM | (degrees ) Contipose
N N N N
(o} (o] o} 0
T T T T
P P P P
€ E E E
R R R R
T T T T
| | | |
N N N N
E E E E
N N N N
T T T T
12.21 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
Y4 .004 D D D
A A A
T T T
A A A
N N N
[0} (o] o}
T T T
A A A
v v v
A A A
1 | |
L L L
A A A
B B B
L L L
3 E E




KEPONE KPE

Gy wold Caloriess Odoriess & FIRE HAZARDS 16 HAZARD ASSESSMENT CODE
Merex 6.1  Flash Point Data not svaiabie (See Hazard Assesament Handbook)
GC-1189 62 Flammable Limits in Alr: n
ENT-16391 Data not avadable
Decatriorokstone 83 Five Extinguisning Agents: Data not
avasisbie
Avomd COMAct with 308d or dust. KesD peqDie sway. 6.4 Fire Extinguishing Agernts Not to be
Now oo, e " pver ovess e e 1L HAZARD CLASSIFICATIONS
.mmw“'@mmmm 85 Special Hazards of Combustion 11.1 Code of Federsi Reguistions:
Notfy 1oCal Mealth And Potishon COMtTol Sgenches. Products: Data not svadable ORM-E
66 Behavior in Fire: Data not avadsble 112 NAS Hazard Rating for Bulk Water
&7  Ignition Temp Data not Traneportation: Not isted
s  EX Data not 113 NFPA Hazard Classification:
Fire data not avasaiie. 6.9 Buming Reter Data not avasable Not listed
6.10 Fame
Data not svasadle
8.11 Stoichiometric Al to Fusl Retia:
Fire Data not avasable
6.12 Fiame Temper Oata not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
B OIONGUS ¥ SWALLOWED, INHALED, OR IF SKIN IS EXPOSED. 7.1 Reactivity With Water: Data not avadabie
Flush affectsd arsas with plenty of water. 72 whth Oata
IF IN EYES. hold sysids open end flush with pienty of water. Not available
|st¢$%um-mmmm"~um 73 0 T Data not
IF SWALLOWED and wctm i UNCONSCIOUS OR HAVING CONVULSIONS, available
do NOthing exCept Keen WCtIm warm. 7.4 Neutrsiizing Agents for Acids and
——— Caustice Data not gvasdable
Exposure 75 Poly Data not
— 7.6 Inhibitor of Polymertzation:
Data not avesabie
7.7 Moier Ratio (Reactant to
Producty: Data not svadable
7.8 Reactivity Groups Data not avaisble
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical Stata at 15°C and 1 stmx
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Sokd
Water Wmnwm 122 Moleculer Weight: 490.68
Pollution Notity operators of nearty water Ftakes. 123 Boling Point st 1 atim: Sublimes
with decomposition st 350°C
124 Freszing Point:
S8Z°F = 49'C = 823.2°K
1 RESPONSE TO DISCHARGE 2 LABEL £ WATER POLLUTION 125  Crivcel Tomp Deta not
(Ses 21 Category: None 8.1 Aquatic Taxicity: 128 Criticel Pressure: Data not availsble
1$3U8 WErMING-pOIsON, Water CONtMINAN. 22 Class Not pertinent 0.088 ppm/24-hour/ Asinbow 127 Data not
Restnct accesa. rout/LCse 128 Ucquid Surfece Tensior: Data not avaiabie
Shouid be removed. 0.5 ppm/ 24-hour/ Juvenie white 129  Uaquid Water intertacial Tension:
Chemical and phywicsl ireatment. mullet/LCso Data not avaisble
0.055 ppm/48-hour/ Juvenile whits 1210 Vapor (Gas) Specific Gravity:
ullet/LCse Data not avaiable
0.3 ppm/ 24-hour/ Longnose 1211 Ratio of Specific Hests of Vapor (Gask
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS KiRfieh/LCes Data not avaiadie
1.1 CG Competibiity Class: Not sted 41 Phyaicel Stats (ss shipped) Solid 0.084 pprm/ 48-hour/ Longnoss 1212 Latent Hest of Yaportzstion:
32 Formui CioClioc0 42 Color: Coloriess kilfieh/LCeo Oata not avaiable
13  IMO/UN Designaton: 8.1/1615 (> 10%); 43 Odor: Odoriess 0.0375 ppm/ 48-hour/ Rainbow 1213 Mest of Combustion: Oata not avaisble
9/1615 (< 10%) trout/LCeo 1214 Hest of Dats not
24 DOT IO No: NAZ761 2 y: Oata not avai 1215 Heat of Solution: Data not aveilable
35 CAS Registry No.: 143-50-0 1216 Heat of Poly Dsta not
' 1228 Heat of Fusior: Dats not avaisbie
fContrumd) | 1229 Umiting Value: Oata not avelable
5. HEALTH HAZARDS . SHIPPING INFORMATION 1237 Reid Vapor Preseurs: Data not avaiiable
81 Rubber gioves, se¥ ing and 9.1 Grades of Purity: 50% Wettable powder:
provective ciothing. 2% 10 4% Baits
[ 2] INHALATION ANO INGESTION: Thess symgioms present in all 92 Storsge Deta not
afleciad paternts - - arudety, memary 23 Inert Data not v
Femors, CONCIONUS, SITtering, siurred speech, and abnormal tandem gaiL. 9.4 Venting: Deta not avaiisble
L¥ ] ot Cala INHALATION: Remove from axposure. EYES: Flush
mmmam.sm&w-nmmmmwm.meesm&
Induos emesis Of perform gastric lavege. Give saline cathartic. Barbiturates t0 COMrot tremors or
comaieions.
54  Threshold Umit Velus: <1 ug/m® up 10 10-Nour dlly and 40-hour week. NIOSH
Recommendation (1976).
S5  Short Term inhalation Umits: <3 ug/m? (estimated).
S8 Toxicity by Ingestiore Grade 3; LOss = 50 10 500 mg/kg-
£7 Late Toxicity: 80-week rat and mouse study. 2-3088 levels - generalized wmors and
i n of Sver.
58  Vapor (Gas) irritant Oata not 8. WATER POLLUTION (Continued)
59  Liquid or Solid hritant Data not 83 Biological Oxygen Demand (B0D): Data not avadable
510 Odor Thrashold: Not pertinent 84 Food Chein Highly b ive (425 to 20,000 bmes
S11 IOUM Value: Data not available
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12.17
>ATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

1220
LIQUID VISCOSITY

British thermai

Tamperature Pounds per cubic Temperature British thermal Temperature P . Temperature

(degrees F) foot (degrees F) unit per pound-F (degrees F) “":&:}:fepfg;?_g”r (degrees F) Centipoise
o] D D D
A A A A
T T T T
A A A A
N N N N
o} (o} o (o]
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A A A A
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A A A A
1 | i |
L L L L
A A A A
B 8 B B
L L L L
E E E E

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermai unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
212 470 N N D
o} o] A
T T T
A
P P
E E N
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T T T
| I
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N N
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MALATHION

MLT

Common Synonyms Uquid Yellow 10 derk brown  Siouni-like odor € FIRE HAZARDS 10, HAZARD ASSESSMENT CODE
' 6.1 Fash Point: >325'F (See Hazard Asssssment Handbook)
62 Fammable Limits in Al A-X-Y
Sinks in water. Freeang pomnt is 37°F. Data not avadabie
63 Fire Agents Ory
carbon dicnade. waler soray, foam
AVOID CONTACT WITH LIQUID. Kesp pecpie away. 6.4 Fire Extinguishing Agents Not to be IL  HAZARD CLASSIFICATIONS
Wear chemcal surl with set Usect: Not peronent
wm 45  Special Hazarde of Combustion 11.1  Code of Federai Reguistions
isolate and remove descharged matenal. Products: Vapors and fumes from fires ORM-A
Notity ocal heath and poHuton conrol 8gencies. are Nazardous. They ncude sulfur dicoode 112 NAS Hazard Rating for Bullk Water
and phosphonc acsd. Traneportation: Not ested
68 Behavior in Fire: Gives off hazardous 113 MFPA Hazard Claswficstion:
%l?b'uousmsesmsmnmnasAmwuennam fumes. Ares surouncing fre should oe Nax sted
Containers may explode in fire. diked tO prevert water runoH.
bl witn wmmﬂmm-muvm 87 Tomp Oata not
Fire mc:\ywmnm 48 Electrical Hazard: Not pertnent
69 Buming Rate: Data nat avadadie
6.10 Adiabatic Flame Tempersture:
Data not avaiabie
(Contnued)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
ESISONOUS IF SWALLOWED OR IF SKIN 18 EXPOSED. 7.1 Resctivity With Water: None
Imating (o eyes. 72 Reactivity with Comynon Materiais: No
Pt attocied oas uh m?m ’ !
IF IN EYES, hoid eyeiids open and fiush with plenty of water. 73 Stabiity During Transport: Not periner
IFSWA"L‘L“?ﬁDH:"u::“nnCONSCﬂ)S have wictim drink water 7.4 NMAWWMN
—— A s vt s UNCONBCIBUS OR HAVING CON- Caustics: Liqud bisach soltion for
VULSIONS, 60 nothing except keep victim warm. decontamunaton.
Exposure 7.5 Polymertstion: Not pertinent
——— 7.5 Inhibitor of Polymerization:
Not peranent
7.7 Moler Ratio (Reactant to
Product): Data not avaiabie
7.8 Reactivity Group: Data not avaiable
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physicel State st 15°C and 1 st
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Licnad
Water mmxmm‘ 122 Molecular Weight: 330.36
Poliution Notfy operators of neartry water irnakes. 123 Solling Point st 1 st Very fegh
124  Freszing Point
3TF = 29°C = 276°K
125 Crical Temperature: NoOt pertnent
1. RESPONSE TO DISCHARGE 2 LABEL 8 WATER POLLUTION 128  Crftice P Not
(See 21 Category: None &3 Aqustic Toxicity: 127  Specific Gravity:
S80S WRMING-NOISON, WatSr 22 Class: Not pertinent 0.09 ppm/96 hr/dluegil/TL,/fresh 1234 at 25°C (Wuad}
contaminant water 128 Uquid Surtace Tensiorc
Restrict access 0.033-0.083 ppm/98 he/marine 37.1 oynes/cm
Shoud be removed crustacese/LCes = 0.0971 N/m at 24'C
Chemicsi and physical 82 Waterfowl Toxicity: LDse = 1485 mg/kg 129 Liquid Water Intertacial Tension:
43 Biciogical Oxygen Demend (B0DX 19 dynes/cm = 0.019 N/m at 24°C
L CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS . Fom e e ration Potentiet 1210 Vaper () e Gy
11 CO Competiblity Class: Not ksted 41 Physicsl State (ss shipped) Liquid None 1211 Ratio of Specific Heats of Yapor (Gask
32 Formule: CioHisOsPSs 42 Color: Yelow 1o dark brown. Not pertnent
33 IMO/UN Designation: 8.1/2783 43 Odor: Ch ic skunk-ike 1212 Latent Heat of Vaportzation:
34 DOT ID No: 2783 Not pertnent
35 CAS Regletry No.: 121-75-5 1213 Hest of OData not
1214 Heat of Decomposition: Not Dertinent
1218 Hest of Sohtion: Not pertinent
1216 Heat of Polymerization: Not pertinent
S HEALTH HAZARDS 9. SHIPPING INFORMATION 1225 Hest of Fusion: Data nt evadadie
1228 Uimiting Value: Deta not svisadie
81 Wear seit-contas (or respirator for 9.1 Grades of Purity: CYTHION insscticise; 1227 Reid Vepor Pressure: Data not aveiable
memmmwhammm ULy G
bieach solstion. Al clothing contaminated by fumes and veapors must be decontaminated. Marry powders, dusts, and spray
2 10 fumes from & fire or to iquid Causes headache, sohADNS are soid under a vasiety of
mmmmammmmmmmm rade names.
in the chest. Muscies twitch and convuisions may follow. The symptoms may develop over & 92 MTdew!ZO'F
period of 8 hours. ocars
s3 ot Speed INHALATION: in the vicim .,mm
institute artificial using the mouth A, the MOUT-10-108e. of the 23 Inert Data not
mouth-to-oropharyngeal method. Call physician INGESTION: administer muli, water or salt-water 2.4 Venting: Dats not avedable
NWMM.SKINOREYEOONTACT:MNMWUMM
with water. clothing under & shower, Adminisier aropine, 2
mg(wsommmmormumuwbcdummu
mdnmnmwmmdnmmummﬂ
mdwtmwmmmmwwm)ww
Teatment in chikiren with 1 mg of Watch and remove
it they appesr to De obetructing the erway; intubate it y. Giva 2-PAM ( S. HEALTH HAZARDS (Comtinued)
Protopam), 2.5 gm in 100 mi of sterie watar of in 5% and water, i slowty, S.10 Odor Threshokt Data not avalable
in 15-30 min.; il sutficoent fid is not available, give 1 gm of 2-PAM in 3 mi of distlled water by 511 IDLH Valve: 5000 mg/m?
mmwummmlhmmmﬂmmmanm
fasciculation of CONVUISONS Fecus.
5S4 Threshold Limit Vaiue: 10 mg/m?
S5 Short Term inhalation Limitsx Data not avasable S FIRE HAZARDS (Comtinued)
:: &nﬁzm&mzwu 0.5 10 Sg/kgirat) o Al 1o Fuel Ratio: Daa ot
S8 Vapor (Gae) irritant Charscterietion: None ikety 8.12 Flame T Dats not
59 Liquid or Solid irritant Charscteristios: Minimum hazand. Hf spiled on clothing end allowed 1o

remein, May COUSS SMArtng and reddening of the skin.

{Continued)
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MLT MALATHION

1217 12.18 12.19 12.20
Sa : SJRATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. . . Brtish thermal
Temperature Pounds per cubic Temperature British thermal unit Tem ture : Temperature ~
(deg?:res F foot (egtimate) (degeees ) per pound-F (degp::s F) “"“s;‘"‘::‘egg'o:?:“" (deg}’?".e; = Centpose
77 77.089 85 .380 N 70 45270
78 77.089 20 .384 Q 72 : 42680
79 77.089 95 .389 T 74 : 40260
80 77.089 100 .393 76 37.990
81 77.089 105 .398 [ 78 35.870
82 77.089 110 .402 E 80 . 33.880
83 77.089 115 .406 R 82 ] 32020
84 77.089 120 A1 T 84 : 30270
a5 77.089 125 415 | 86 28.620
86 77.089 130 .420 N 88 27.C80
a7 77.089 135 424 E 30 25.830
a8 77.089 140 .429 N 92 ; 24270
89 77.089 145 .433 T 94 ! 22.990
90 77.089 150 .438 96 i 21.780
91 77.089 58 ! 20.650
92 77.089 100 : 19.580
93 77.089 102 ; 18.580
94 77.089 104 | 17.630
95 77.089 106 16.740
96 77.089 108 15.900
97 77.089 110 ! 15.100
98 77.089 112 i 14,350
99 77.089 114 ] 13.650
100 77.089 116 : 12980
101 77.089 118 | 12350
102 77.089 120 ! 11.750
12.21 12.22 12.23 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperatwre | British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) ! per pouna-F
77.02 014 N N ! N
o] o o]
T T : T
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P P ; P
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NALED

NLD

Common Synonyms Sold or liquad W';v':‘i'ml-’@"' Siightty pungent 8. FIRE HAZAROS 10. HAZARD ASSESSMENT CODE
wmm 8.1 Flash Point Not flammabie (See Hazard Assesament Hanabook)
?l‘bzﬂ\'l 2. 2-Gichiorosthy! Sinks and muxes siowly wih water, 62 Flammable Umits in Al Not flammabie AX

’ D""'W”‘ "N‘ phosphate 6.3 Fire Extinguishing Agents: Oata not
avaiabie
6.4 Fire Extinguishing Agents Not to be
Avoxd contact with haud. Keep peopie & Used: Data ot avaisbie 11.  HAZARD CLASSIFICATIONS
Wngogolu.wleomnm mwmmmm(mm 6.5 Specisl Hazards of Combustion
mlm. matenal, Products: Data not aveladie it c‘:;:em Reguistions:
Notfy local Neaith and poiubon conuol agences. 8.8 Behavior in Fire: Data not avalable a
67  Ignition Tempersture: Not pertnent 11.2 NAS Hazard Rating for Bulk Water
(¥} Electrical Hazard: NOt pertnent Transportation: Not listed
.9 Buming pertnent 11.3 NFPA Hazard Classification:
Not hammable. :.10 ﬂ::':o; " Not sted
Data not avadabie
8.11  Stoichiometric Alr to Fuel Ratio:
Data not avasadie
Fire §.12 Flame T Data not i
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
%‘l‘wsﬁ}ﬁ‘;‘“ ALED. 7.1 Reactivity With Water: No reacton
imtaung o skin and syes. 7.2 Reactvity with Common Materials:
Move 10 fresh ar. Unstabie in presence of iron
It brea has s L argticaal r abon.
" b'um e mloom' mew- Ll 7.3 Stability During Tnnlpof:ms::‘l:‘:nda
POISONOUS IF SWALLOWED. alkaiine concitons. Degraded by
R —— irritating lo skin and eyes. sunkight.
Exposure FRemave contaminaied Clothing and shoes. 7.4 Neutraiizing Agents for Acids and
————— Flush affected aress wrth plenty of water. Caustics: Data not avalable
IF IN EYES. hoid eyekds open and flush with plenty of water. N
F SWALLOWED and wctim is CONSCIOUS. have wictim dnnk water o mek 7.5 Data not ok
and have victim induce vormvtng. 78 Ir\anor of Polymertzation:
IF SWALLOWED and wictim is UNCONSCIOUS OR HAVING CONVULSIONS, Data not svadabie
90 hothng GXCeOt Keep vicem warm. 7.7 Molar Ratio (Reactant to
x Oata not bk
78 Reactivity Groug: Daia not avaianie 12 PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State at 15°C and 1 atmc
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Solid
Water May be dangerous i it enters water MMakes. 122 Molecular Weight 381
Notify iocal heaith and widiite officials.
Pollution Notty operators of neartry water intakes. 123 Boiling Point at 1 atm:
2302F = 2200°C = 473.2°K
124 Freezing Point Pure
80.6°F = 27°C = 300.2°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125  Criticai Temp Data not
(See 21 Category: None 8.1 Aguatic Toxicity: 126  Critical Pressure: Data not svesable
ISSUS WAMTENG-pOON, water contaminant 22 Class: Not partnent 24-hour L.Ceo (Bluegiis) = 0.22 mg/I 127 Specific Gravity:
Restrict access. 48-howr {.Ceo (Brook trout) = 0.078 mg/1 1.97 at 20°C
Should be removed. 96-howr LCso (Bluegsis) = 0.18 mg/| 128 Liquid Surface Tension: Data not svadable
Charmcal and physical treatment. 24-hour LCso (Raunbow trout) = 1.3 mg/l 129 Liquid Water intertacial Tenslon:
at 1.8°C. 0.862 mg/l at 7.2°C, and Data not avaiable
0.24 mg/l at 127°C 12.10 Vapor (Gas) Specific Gravity: 13.1
8.2 Wstertowt Toxicity: Oral LDso (Maiiards) = (caiculated)
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 52.2 mg/kg Orai LDso (Canaca geess) = | 1211 Ratio of Speocific Heats of Vapor (Gask
3.1 CG Compatibility Class: Not listed 4.1 Physicsl State (ss shipped): Liud 36.9 mg/kq Data not avarabie
3.2 Formuia: CsH1BNCIOWP 4.2 Color: Yeilow 8.3 Biological Oxygen Demand (BOD): 12.12 Latent Heat of Vaporization:
3.3 IMO/UN Designatiors 6.1/2783 (>2.5%); 4.3 Odor: Sightty pungent Hydrolyzes; Degrades rapvcly in sod and Data not avasabie
9/2783 (<25%) waler. 1213 Heat of C Oata not
3.4 DOT ID No.: 2783 8.4 Food Chain Concentration Potentisk: 1214 Heat of Data not
3.5 CAS Registry No_ 300-78-5 None 12.15 Hest of Solutionz Not pertinent
1216 Heat of Data not
1225 Hest of Fusion: Oata not avesiable
S. HEALTH HAZARDS 9. SHIPPING INFORMATION 1226 Limiting Valua: Data not avaieble
1227 Reid Vapor Pressurs: Data not avadabie
51 Pr Rubber gloves, seif or 9.1 Grades of Purity: Technical, 53%
clothing. 9.2 T Data not
82 Y lNHALA‘nON OR INGESTION: Sympioms secondary to 93 Inert Data not
i are: biurred wision. weakness. 9.4 Venting: Data not avadable
mmmmmmﬂmmm mﬂom-
y tract muscie and
EYES: Imitating. SKIN: Imtating-can cause dermatits.
$3 Tr ot Calla INHALATION: Artificisl resperation when needed. EYES:
Imigate with physiological saline or water. SKIN: Remove ciothing and bathe thoroughly umng
\ots of water and 80ap. When skin Appears clear, bathe or swal with ethyl aicohol. INGESTION:
Induce vomiting, give Mk Of water, and INGUCe vomting again. QOTHER: Atropnize ihe patent
immediately with 1 to 4 mg IM. To maintain atropanzation, 2-mg doses at intervais of 15 to 60
minutes.
54 Threshold Limit Value: 3 mg/m?
55 Short Term inhsiation Umits: 8 mg/m*.
58 Toxicity by ingestion: Grade 3; LDio = 50 10 500 mg/kg.
57 Late Toxicity: Cholinesterase mhibition persista (o several weeks Making Person More vuinersbie NOTES
mm.ofmnw Expounoimﬂatosmzsmq/uho;nauy!ovenmm
caused and p Liver, spiesn, and brain
damage was noted.
5.8 Vepor (Gas) irritant Characteristics: Dangarous concentrabons of vapor are not produced under
normai conditons.
5.9 Udquid or Solid irritant Characteristics: Minimum hazard. If spiled on clothing and allowed to

remain may CAUSS Smarting and reddenng of skin.

5.10 Oder Threshoid: Data not avalabie

s1

1OLH Value: Data nat avadeble
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12.17 12.18 12.19 12.20

SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY uQuID VISCOSITY
Temperature i Pounds per cubic Temperature British thermai Temperature British thermal Temperature L
(degeeees F) lo%t (degrl,'ees 3] unit per pound-F (degrees F) u"g'q':g?e%zg:gu" (degeaes F) Centipoise
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12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermat unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
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N [e] A A
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o] A A
L P
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N A A
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A A
B 8
L L
E E




PYRETHRINS

Common Synonyms Viscous ligud Yeliow 15 brown Chamcwristic odor of 6 FIRE NAZARDS 10.  HAZARD ASSESSMENT CODE
Pyrethvum flowers 6.1 Flash Point: Not flammanie (See Hazard Assessment Handbook)
Daimaton-mnsect powder § 82 Fammable Limits in Alr: Not flammabdie A-X

Sinks in water. 53 Fire Extinguishing Agente: Not Dersnent
8.4 Fire Extinguishing Agents Not to be
Used: Not pertinent
Avosd CONACT with Iigued, wovmatxeoopooo‘onww 65 Specisl Hazarde of Combustion
;ﬂmsnoﬂwﬂ":.ﬂb'um 9t g gioves). orotucta: gty 1k fumes are 1L  HAZARD CLASSIFICATIONS
S e e rarged matenal. —— 111 Code of Federal Reguistions:
Notrty local hearth and poIBON CONTO! agencs. 68 Behavior in Fire: Cata not avaiabie Not ksted
47  ignition Temperature: Not flammadie 112 NAS Hazard Rating for Bulk Water
&8 Blectrical Hazard: Not peronent Transportation: Not ksied
89 Buming Rate: Not flammabie 113 NFPA Hazara Classification:
Classification
POISONGUS GASES MAY BE PRODUCED IN FIRE OR WHEN HEATED. .10 Flame Temp Category
Wear goggles ana Data not avesable H‘mwmﬂnb .................... 2
.11 Stoichiometic Alr to Fuel Ratio: (Red) 1
Data not svadable (Yeiow) 0
Fire 612 Fame Temp Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VA
lrmllmqlosknmd 7.1 Reactivity With Water: No reacton
If inhated, may cause sneeong, nasal discharge, and nasal stuffiness. 12 with Daa
\'ﬂob'vem"eshaxw arghcal ot
it brea nas st . respwaton.
e o e oxygan, 73 Stablity During Transport Unslable n
Lauip the presance of kight, Moishse and ax.
rrabng to skin and 7.4 Neutraitzing Agents for Acids and
If swallowed may Cause NaUSes, vomiting. headachs, and other CNS Caustice Data not svasable
Exposure . g 75 Poly Data not
amove contarmnated _ shoes.
Flush affeciad areas with pienty of water. 7.8 inhibitor of Polymertzatior:
F IN EYES. hoid eyetds open and flush with plenty of water. Data not svadabie
IF SWALLOWED and wicom s CONSCIOUS, nave victm drink water of mlk 7.7 Moiar Ratio (Reactant to
Producty Data not sveilable
7.8 Reactivity Group: Data not availsbie
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physicai State at 16°C and 1 stic
HARMFUL TO AQUATIC UFE IN VE_RYLOWGJNCENTF\ATIONS. Licuad
Water D e A e ot 122 Wolecular Weight: 328.4 Pyrettvin |: 3724
PO"U”OI‘\ Notity operators of NGarby water imakes. Pyrettwin (;; 318.4 Cinenn |; 360.4
——— Ginenin 1i
123 Boilling Poimt at 1 st
338°F = 170°C = 443.2°K (Pyrethmn |)
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION TF = 200°C = 792K (P "
(Ses 21 Catagory: None 81 Aqustic Tomkcity: 279°F = 137°C = 4102°K (Cinenin )
Issue waming - water CONAMINANt. 22 Claas: Not pertinent 24-hour LCse Reinbow trout = 0.58 381°F = 183°C = 458.2°K (Cinerin i)
Shouid be removed. ppm 124 mmmmm
Chemical and physical treatment. 24-howr LCee Blusgiis = 0.078 ppm 128 Oata not
Oisperse and flush. 24-hour LCes Mosquito fish = 0.027 128 mmmmm
ppm 127 y: Data not
24-hour LCse Masquito fish = 83 ppm 128  Ueuid Surtace Tension: Deta not avadabie
96-hour LCse Biuegilis = 74 ppm 129  Uquid Water intertacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 96-howr LCse Channei catfish = 80 ppm Data not avasiabie
31 CG Compatibility Claas: Not ksted 41 Physical State (#s shippedk 96-howr LCse Resnbow trout = 54 ppm 1210 Vapor (Ges) Specific Gravity:
312 Formwia CaiHsaOs - Pyrettvin | Viscous liquid 32 Waterfowi ToxieRty: Oral LDse Young Data not avalable
CasHyeOs - Pyrethan il 4.2 Color: Yellow t0 brown malwds = >10,000 mg/kg 12.11 Ratio of Specific Hests of Vapor (Gask
CsoH1eOs - Cinenin | 4.3 Odor: Characteristic odor of caTier 83 Blologicel Oxygen Demand (BODX Data not avaiable
CaaHasOs - Cinerin i Oata not avedable 1212 Latemt Heat of Vaportation:
3.3 IMO/UN Designation: 6.1/9184 (>5%); &4 Food Chain Concentration Poterrtiek Data not available
9/0184 (<5%) Nore 1213 Heat of Data not
(Continued) 12,14 Hest of Data not
5 HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Hest of Sokuior: Data not avaiedie
1218 Heat of Poly Oata not
5.1 Personal clothing and filter mask recommended. 9.1 Grades of Purity: Data not availsbie 1228 Heat of Fusion: Deta not svasable
82 INHALATION: serous nasal nasel 82 Storage Temperstwre: Cool 1226 Limiting Value: Oata not aveiable
mAmmdwmmwmmwm 23 Inert Data not 1227 Reid Vapor Pressure: Data not avaiable
vasouler and y difficulty. EYES: May be imitating. SKIN: Cortact 9.4 Venting: Oata not availsble
- & mild -mmmnmmmn-—
prurite. INGESTION: -0 « 10 tetanic
death from respratory faiure.
£3 Treatment of Exposure: Call & doctor. INHALATION: Symgtomatc - anthistamines ae of valus.
mmmn-.sxwwmmmwm.lmmmmm
wmumFammMMbommmm
controlied with atropine suifate.
5.4 Threshoid Limit Value: 5 mg/m?.
55 Short Term inhsiation Limits: 10 mg/m®.
58 Toxicity by ingestion: Grade 2; LDse = 0.5 t0 5 g/kg.
S7 Late Toxiclty: May cause hy reaction, g pr
L May cause ]
S8 Vapor (Gas) irrftant ¢ Data not 3. CHEMICAL DESIGNATIONS (Continued)
59 Liquid or Solid lrritant Characteristics: Minimum hazard. If spiled on clothing and aliowsd to 34 DOT ID No: 9184
rm,mmmwmmm 1.5 CAS Regietry No 8003-73-7
5,10 Odor Threshoid: Data not avaiabie
S.11 [IDLH Valse: 5,000 mg/m?
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PYRETHRINS

1217
<+ATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. - Brtish thermai

Temperature Pounds per cubi Temperature British thermai Tem ture Temperature .

(deg‘:eeas 3] fo%t eubte (degpreees F unit per pound-F (deg?:: S unmepfgo: g""' (degrees ) Centipaise
D D o} D
A A A A
T T T T
A A : A A
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12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature i Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
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TURPENTINE

TPT

Cammon Synorryme Watery Scuid Coloriess Penstruang. € FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
. unplesssnt odor
mum &1 Fash Point 95°F CC. (300 Huzard Assesament Handbaok)
Gum trpentine . 62 Fammable Limits in Al 0.8% (LEL) ATV
Wood Rrpentne Floats On water. imitEing vapor is produced. 83  Fire Extinguishing Agents: Foam, dry
25 chemmecal, or carbon ditedde
8.4 Fre Extinguishing Agents Not 1o be
g?‘?-wdmewp‘mbmy. s ww“"‘:""m 1L HAZARD CLASSIFICATIONS
Avoad CONAC with igusd and vapor. Products Not pertinent 11.1 Code of Federal Reguistions
Isoiate and remove matenal. Femmable liqud
48 Behwvior i Fire: Forme heavy black smoke
Notty 10cal heaith and poikiban CONTO! egencies. and 00t 112 NAS Hexard Rating for Bull Water
47 ignition Tempersture: 488°F
48 Electrical Hazard: Not pertinent
MW%MM 4.9 Buming Rate: 2.4 mm/mn
Vwmmlwnmmm 410 Pame T
with dry chemical, foam. of Carbon Ginade. Data not avadable
— Water may ba neffectve on fire. 4.11 Stoichiometric Alr to Fusl Ratie:
Fire Cool exposed CONtMNErs with waie. Deta not
— 612 Fame T Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
\mitating nose and 7.1 Reactivity With Water: No reaction
mummmmm 72 with C No
. or loss of reaction
Mave to fresh ax. awticias 73 Stablity Ouring Transport Stable
It brestrung has stopped, grve respraton.
if braathing is arfficu, 74 Neutraitzing Agents for Acids and
LIQUID Caustics: Not pertinent
POISK W SWALLOWED. 75 Polymaertzatiore Not pertinent
Exposure Imttating 10 skin and eyes. 7.5 Inhibitor of Polymertzstion:
Fluah affected ; mm‘&dnw g
- arsas o 7.7 Molar Ratio (Reactant 10
IF IN EYES. hoid eyekds open and flush with plenty of water.
IF SWALLOWED and victim i CONSCIOUS, have wicten dnnk water Productk Oata not aveilable
or k. 78 Resctivity Groug: 30
12. PMYSICAL AND CHEMICAL PROPERTIES
121  Ptwysical State st 15°C and 1 atme
mmmhnmm Liouid
Water M-v 0% Gangerous # it entars waser iiakes. 13 Weight: Not per
Pollution | Nouty tocal hesttn and wicite oficiale. 123 Boling Point at 1 atm:
Notify Operaions of nearby water ntakes. 302—320"F
= 150—160°C = 423—433°K
12.4 Freexzing Point: Not pertinent
L. RESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION 128 Critcal T Not
(See 2.1 Category: Flammable licuid &1 Aquetic Toucity: 128  Critical Pressurs: Not pertinent
Mechanical containment 22 Claess3 100 ppm/* /fish/ toxic/ fresh waler 127  Specific Qravity:
Shouid be removed *Time period not specified. 0.08 ot 15°C (liuad)
Chemical and physical teatment 42 Wsterfow Toxicity: Dsta not avaiable 128 Uquid Oata not
&3 Biological Oxygen Demand (BODX 129  Ucuid Water interfacial Tension:
Oata not avaiable 14 dynse/cm = 0.014 N/m at 227°C
8.4 Food Chain Concentration Potentiet 1210 Vapor (Ges) Specific Gravity:
None Not pertnent
1 CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS 1211 Ratio of Specific Heats of Vapor (Gask
11 CG Compatibiity Class: Olefin 4.1 Physicsl State (as shipped) Liquid Not pertinent
32 Formule CioHie 42 Color: Coloriess 1212 Latent Hest of Vaportzation:
33 IMO/UN Designation: 3.3/1209 4.3 Odor: Aromatic, rather unpleasant, Not pertinent
3.4 DOT IO No: 1209 penetrating 1213 Hest of Combustion: Not pertinent
35 CAS Registry No: 8008-64-2 12.14 Heat of Decompositiors Not pertinert
1218 Hest of Sokstiors Not pertnent
12.16 Heat of Polymerizatiore Not pertinent
1228 Hest of Fusiorz Data not availsbie
% ne 1228 Umiting Value: Data not gvasiable
L % HEM.TIHlAlAROS . SHIPPING INFORMATION 1227 Peid Vepor 0.28 pesa
&1 Organic canister or air-supplied masic Qoggies or face shisid; L1 QGrades of Purity: A wide vanety of grades
nubber gloves. and purities are shipped. All heve about
82 Vapors cause y disyesa. Licuid the same NAZAFGOUS PrODErdes.
mmnwmmnmwmmmmwnm 52 Storage Temperature: Ambient
is takon MO NS, CELES SEVEr® PREUMONIS. %3  Inert Atmospherss No requirement
S$3 Trestment of Exposure: INHALATION: remove victim 10 fresh air; call 8 docior, administer 8.4 Venting: Open (flame arresten
mmmmimmmmmmmu.
m.EYES:M-Mn-mnhl-HMSKIN:de.w-hmwwM.
5.4 Threshold Limit Valus: 100 pom
5.5  Short Term inhsiation Limit 200 ppm for 30 min.
58 TMHHMM&LDM-MDSQIW
87 Late Toxicity: None
58 Vapor (Gas) irritant Characteristion: Vapors Cause & sight smarting of the eyes or respratory
mumhmmﬂ-m-m
59 Uquid or Solid irrftant Characteristion Minimum hezard. if spilled on clothing and allowed ©
mmmmmﬂmdhﬁ\
5.10 Odor Threshoid: Data not svailable NOTES

511 IDLH Value: 1.900 ppm
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TURPENTINE

1217
/URATED LIQUID DENSITY

12,18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

" . British thermal
Temperature Pounds per cubic Temperature British therrndalFumt Temperature unit-inch per hour- Temperature Centipo
(degrees F) foot (estimate) (degrees F) p(e;sﬁ:te-) (degrees F) square foot-F (degrees F) antipoise
| (estimate)
32 53.680 28 411 32 1.040 46 1.838
34 53.680 30 411 34 1.040 48 1.802
36 53.680 32 411 36 1.040 50 1.767
38 53.680 34 411 38 1.040 52 1.733
40 53.680 36 411 40 1.040 54 1.700
42 53.680 38 411 42 1.040 56 1.668
44 53.680 40 411 44 1.040 58 1.636
46 53.680 42 41 46 1.040 60 1.606
48 53.680 44 41 48 1.040 62 1.576
50 53.680 46 411 50 1.040 64 1.547
52 53.680 48 41 52 1.040 66 1.519
54 53.680 50 411 54 1.040 68 1.491
56 53.680 52 411 56 1.040 70 1.464
58 53.680 54 411 58 1.040 72 1.438
60 53.680 56 411 80 1.040 74 1.413
62 53.680 58 411 62 5 1.040 76 1.3688
64 53.680 60 41 64 1.040 78 1.364
66 53.680 62 A1 66 1.040 80 1.340
64 411 82 1.317
66 411 84 1.294
86 1.272
88 1.251
90 1.230
92 1.210
94 1.190
96 1.170
' 12.21 12,22 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
! 55 .525 N N
N 60 .561 (o] o}
S 65 597 T T
[o] 70 .636
L 75 876 P P
v) 80 .718 E E
B 85 .761 R R
L 90 .807 T T
E 95 .854 1 |
100 .903 N N
105 954 E E
110 1.007 N N
115 1.061 T T
120 1.118
125 1177
130 1.237
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2, 4-D ESTERS

DES

Common Synonyms Licnmd

Bulyl 2.4-Orchiorophenoxvacetate|
Isopropyl 2. 4-dchiorophenaxy

Y sliowrsh brown

acetate

2, 4-Dichioropnenoxyacetic acd. | Sinks in water.

butoxyethyl ester

Fusi os-itke odor

6. FIRE HAZARDS
8.1 Flash Point > 175°FOC
6.2 Flammabie Limits in Air
Oata not avallable
6.3 Fire Extinguishing Agents: Foam, ory
chermcai. carbon dioxae

Slop discharge if DOsSSIDIe. Keep People away
Shut oft igmton sources. Call ire cepartment
Avord contact with Iquid

Isofate and remove discharged malenal.

Notity local heaith ang poilulion CoNtrol agenc:es.

8.4 Fire Extinguishing Agents Not to be
Used: Water may be ~ettective.

6.5 Specisi Hazards of Combustion
Products: Irmlaung hygrogen chionde
vapol may form n fire.

6.8 Behavior in Fire: Data not avalabie

Combustibie.

lrmatng gases may be produced when neated.

Wear goggies and seif-Ccontained Dreathing apparalus.
Extinguisn with dry Chemicais. oam or carbon dioxide.
Water may be inetlectve on fre

Fire Cool exposed containgrs with water

6.7 Igrution T : Data not ani

10. HAZARD ASSESSMENT COOE
(See Hazard Assessment Handbook)
A-X-Y

8.8 Electrical Hazard: Data not avaiable

6.9 Buming Rate: Dala not avaiable

6.10 Adisbatic Flame Temperatuce:
Data not avadable

6.11 Stoichiometric Alr to Fuei Ratio:
Data not avadadie

6.12 Flame T, Data not

CALL FOR MEDICAL AID

LiQuio

lrtating to skin and eyes.

Harmityl it swallowed.

Aemave conlaminated clothing and shoes.

Fiush atected areas with pienty of water

IF iN EYES. hold eyehas open and flush with plenty of wates

and have victHm INduce vomiting.

do NOtING IxCIPt Keep vichmn warm.

IF SWALLOWED and wictm ¢ UNCONSCIOUS OR HAVING CONVULSIONS,

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reachon

7.2 Reactivity with Common Materiais: May
anack some forms of plastcs

7.3 Stability Ouring Transport: Stable

IF SWALLOWED. and wictim rs CONSCIOUS. have victim dnnk wates or miik 7.4 Neutraiizing Agents for Acids and

Caustics: Not pertinent
7.5 Polymerization: Not perbnent

11. HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguiations:
ORM-E

11.2 NAS Hazard Rating for Bulk Water
Transportation: Not lsted

11.3 NFPA Hazard Classification:
Not isted

Exposure 7.6 Innibitor of Potymerizstion:
Not pertinent
7.7 Moiar Ratio (Reactant to
Product): Data not available
7.8 Reactivity Group: Oata not avadabie
Dangerous to aquatic iife in mgh concentranons.
Water May be dangerous if il enters water inlakes.
Notity jocal heaith and wiokte officiats.
PO"U“On Nobty operators of nesrDy water iNakes.
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(See 2.1 Category: None 8.1 Aqustic Toxicity:
1SSUe warng-water coniamenant 2.2 Class: Not pertinent 350 ppm/24 he/bass. bluegil/50% kill/
Shouid be removed fresh water
Chamcal and physical treatment 1.0-5.0 ppm/ 96 he/oyster/39% sheil
Qorowth chsease/salt water
8.2 Waterfowl Toxicity: LD:a - 2025.0
mg/ug
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS s3 Data not avaiable 800x
3.1 CG Compatibiiity Glass: Not histed 4.1 Physical State (as shipped): Liqut 0.4 Food Chain Concentration Potentiat
3.2 Formule: 2,4-Cl:CeH:OCH:COOR. 4.2 Color: Brown; amber None
where A 2 CiHn C.aH:. or CH:CH :OC.Hs 4.3 Odor: May have odor of tuel od.
3.3 IMO/UN Designation: Nol tisted
3.4 DOT ID No.: 2785
1.5 CAS Registry No: 94-11-1
S. HEALTH HAZARDS 3. SHIPPING INFORMATION
5.1 Personal Protective Equipment Face shweid Or goggies. rubber gioves 9.1 Grades of Purity: Techmcal, 99%; 64% in
5.2 Y ’ Contact with eyes may Cause Mwid ITHANON. petrolgum od
53 Trestment of Exposure: INGESTION: if large e nduce and get 9.2 Storsge Temperature: Ambient
medical heip. EYES: flush with plenty of water and see a doctor. SKIN: fush with water, wash 9.3 Inert Atmosphers: No requrement
with SO&p and waler. 9.4 Venting: Open
5.4 Threshold Limit Value: Data not availabie
55  Short Term inhalation Limits: Data not avaiable
58 Tonicity by Ingestion: Grade 2 or 3: LD:w = 320-817 mg/kg
5.7 Late Toxicity: Data not avadabie
5.8 Vapor (Gas) Irritant Char Data not
5.9 Uquid or Solid Irritant C Cata not
§.10 Odor Threshoid: Data not avaiable
5.1t IDLH Value: Dala not avauable

12 PHYSICAL AND CHEMICAL PROPERTIES

12.1  Physical State at 15°C and 1 atm:
Liqud
122 Molecular Weight 234.291
12.3 Boiling Point at 1 atm: Very high
124 Freezing Point: Not pertnent
12.5 Critical Tempersture: Not pertunent
128 Critical Pressure: Nol peronent
127 Specific Gravity:
1.088-1.237 at 20°C (liqud)
128 Liquid Surface Tension: Data not avadabie
129  Liquid Water Interfacial Tension:
Data not avaiadbie
1210 Vspor {Gas) Specific Gravity:
Not pertnent
12.11 Ratio of Specific Heats of Yapor (Gask
Not perunent
1212 Latent Heat of Yeporization:
Oata not avasiabie
1213 Heat of C Data not
12.14 Heat of Decomposition: Not pertinent
1213 Heat of Solution: Not pertnent
12.16 Heat of Polymaerization: Not pertnent
12.25 Heat of Fusion: Data not available
1226 Umiting Vailue: Oata not avaiiable
1227 Reid Vapor Pressure: Data not avaisbie

NOTES
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DES

2,4-D ESTERS

1217 12.18 1219 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Temperature Pounds per cubic Temperature British thermal Temperature British thermal Temperature ,
(dege‘;res [5) fo%et' (degpr:: =) unit per pound-F (degrees F) m;m!?nepgo:\.gur - (degrees F) Cantipoise
68 71.790 N N N
o] (o] [o]
T T T
P P P
E E E
R R R
T T T
| | |
N N N
E £ 3
N N N
T T T

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N o o] o
S T T T
o}
L P p P
u E E E
B R R R
L T T T
E | | |
N N N
E E E
N N N
T T T




DICHLOROMETHANE

DCM

I HAZARD ASSESSMENT CODE
(See Mazard Assesement Handbook)
A-P-X

11. HAZARD CLASSIFICATIONS

11.1 Code of Federai Reguiations:
ORM-A
112 NAS Hazard Rating for Bulk Water

11.3 NFPA Hazard Classification:

Category Classitication
Heaith Hazasd (Bue)... . 2
(Red) 0
A (Yelow) 1

Common Synanyms Watery liqud Colortess Swesl. pleasart odor 6. FIRE HAZARDS
besimindiscn 8.1 Flash Point: Not flammable under
Sinks n water. Imtabng vapor & contons Ikely 10 be encountered.
) 6.2 Flammabie Limits in Al 12%-19%
8.3 Fire Extinguishing Agents: Not paronent
6.4 Fire Extinguishing Agents Not to be
Stop drscharge f POssiDie Used: Not pertnent
Nty 1ocal maattn 3G Dovon comirol agencres Producta: Dissociaton procucts
generaled m a fire may b@ smtatng of
toxic.
6.6 Behavior in Fire: Not pertnent
ot flammante 6.7 Ignition Temperature: 1184°F
POISONOUS GASES ARE PRODUCED WHEN HEATED. 6.8  Electrical Hazarc: Not perunent
Wear goggies ang seil-contained breathung apparaius. 6.9 Buming Rate: Nol pertnent
Cool exposed containers with water. 4.10 Flame T
Fire Data not avaiable
§.11 Stoichiometric Alr to Fuel Ratioc
Data not avasiabie
6.12 Flame T Data not
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
l‘:'m 16 ayas, nosa and thwoat 7.1 Resctivity With Water: No reacton
if inhaied, will CSuse nausea and dzzZMess. 7.2 Resactivity with Common Materisix No
Move 1o fresh aw reacuon
If treatmng has stopped. gve artihcial respraton. 7.3 Stability During Transport Slable
1t breatng 1s aithcuil. gve oxygen 7.4 Neutralizing Agents for Acids and
e 10 skin and eyes. Caustica: Nol pertnemt
Harmtus of swallowed. 7.5 Polymerization: Not pertnent
Exposure Remave Contamnated clothing and shoes. 7.8 Inhibitor of Potymerization:
Flush affecied areas with plenty of water. Not pertinent
IF IN EYES, hoid eyekds open and tiusn with pienty of water.
IF SWALLOWED and victm 18 CONSCIOUS. have wicum dnnk water 7.7 Moiar Ratio (Reactant to
o rmuik. Producty Data not avalabie
7.8 Reactivity Group: 36
EHect of low CONCeNUaboNs on aquatic kle 13 unknown.
water May be dangerous # it enters waler intakes.
Nouty local heaith and pollubon control officiats.
Pollution Notity operators of nearby water wtakes.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See 21 Category: None 8.1 Aquatic Toxicity: Not pertinent
Disperse and fiush 2.2 Class: Not pertment 8.2 Waterfow! Toxicity: Not perinent
8.3 Biological Oxygen Demand (BODx
Not pertunent
8.4 Food Chain Concentration Potentiat:
None
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS
3.1 CG¢( Class: ) 4.1 Physical State (se shippedk Liqud
hydrocarbon 4.2 Color: Coloriess
32 Formula: CH2Clx 4.3 Odor: ke
3.3 IMO/UN Designation: 9.0/1583 sweoetL. sihereal
3.4 DOT ID No.: 1593
3.5 CAS Registry No.: 75-09-2
5. HEALTH HAZAROS 9. SHIPPING INFORMATION
5.1 Personal Protective Equipment: Orgarnc vapor Canisier mask. salety glasses. protectve 9.1 Grades of Purity: Aerosol grade: techncal
clotheng. grace
52 INHALATION: anesthetic eflects, Nausea and JFunkenness. 92 T Oala not
CONTACT WITH SKIN AND EYES: siun amration, amiabon of eyes and nose. 9.3 Inert Atmosphere: Inerted
53 Treatment of Exposure: INHALATION: remove from exposurs. Give oxygen # needed. 9.4 Venting: Data not avasiable

INGESTION: no specific antdote. CONTACT WITH SKIN AND EYES: remove conamnated
clothng; wash siin or eyes aftected.

5.4 Threshold Limit Value: 100 ppm

5.5  Short Term inhsistion Limits: 500 ppm for 30 awn.

58 Toxieity by ingestion: Grade 2 LDso = 0.5t 5 g/kg

5.7 Late Toxicity: None

58 Vepor (Gas) Irritant Charscteristics: Vapors cause modersie ¥TALON such that personnel wil

tiod rgh

The stiect s Y.

59 Liguid or Solid Irritant Charscteristics: Miremum hazard. i spiied on clothing and ailowed 10
reman, may Cause smaring and recaenng of the skin.
5.10 Odor Thrashold: 205-307 ppm

5.11 IDLH Vaiue:

5,000 ppm

12 PHYSICAL AND CHEMICAL PROPERTIES

12,1 Physicsl State at 15°C and 1 atmc
Laand
122  Moleculsr Weight: 84.83
123  Baoiling Point st 1 atm:
104°F = 39.8°C = 313.0°K
124 Freszing Point
—142°F = —98.7°C = 178.5°K
12.5 Critical Temperature:
473°F = 245°C = 518°K
126  Critical Pressure:
895 psia = 60.9 atm = 8.17 MN/m?*
127  Specttic Gravity:
1.322 at 20°C (liuad)
128  Udquid Surtace Tension: Not peronent
129 Liquid Water Interfacial Tenslom:
Not persnent
1210 VYapor {Gae) Specific Gravity: 2.9
12.11 Ratio of Specific Heats of Vepor (Gaek
1.199
1212 Latewt Heat of Vaporizstion:
142 Btu/ib = 78.7 cal/g =
2,30 X 10° J/kg
12.13 Heat of Combustion: NO! pertnent
12,14 Hest of Decomposition: Not peranent
12.15 Heat of Sokstion: NOt pertnent
1216 Heat of Polymertzation: Not pertnent
1225 Mewt of Fusion: 16.89 ca/g
12.26 Limiting Value: Data not avasisbie
1227 Reid Vapor Pressuwre: 13.9 psia

NOTES
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DCM

DICHLOROMETHANE

12.17 12.18 1219 12.20
s .. JRATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
) o . British thermalt
Temperature Pounds cubic Tem,| ture British thermal unit Temperature P Tem| ture o
(degrees ) foot (dogrees F) per pound-F (degrees F) “"gme",g'o?_g“" (degrees F) Centipoise
—70 91.320 35 274 —110 1.205 N
—60 90.700 40 275 —100 1.192 (0]
—50 90.080 45 276 —90 1.179 T
—40 89.450 S50 277 —380 1.166
—30 88.830 55 278 —70 1.154 P
—20 88.200 60 279 —60 1.141 E
—10 87.580 65 .279 —50 1.128 A
[} 86.959 70 .280 —40 1.115 T
10 86.330 75 281 -30 1.102 |
20 85.709 80 .282 —20 1.080 N
30 85.080 85 .283 —10 1.077 E
40 84.459 90 .284 o} 1.064 N
50 83.830 95 .284 10 1.051 T
60 83.209 100 .285 20 1.038
70 82.589 30 1.025
80 81.959 40 1.013
90 81.341 50 1.000
100 80.709 60 .987
70 974
80 .961
: 12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 1.380 —10 .866 —10 .01525 o} 126
-5 1.013 —5 01763 10 129
0 1.180 0 .02031 20 A31
5 1.370 5 .02333 30 133
10 1.586 10 .026871 40 135
15 1.830 15 .03050 50 137
20 2.105 20 03472 60 .139
25 2.414 25 .03941 70 142
30 2.762 30 04462 80 144
35 3.151 35 .05039 90 145
40 3.585 40 .05676 100 147
45 4.068 45 .08378 110 149
50 4,606 50 07149 120 151
55 5.201 55 07996 130 153
60 5.860 60 .08922 140 155
65 6.588 65 .09934 150 156
70 7.389 70 .11040 160 158
75 8.270 75 12240 170 159
80 9.237 80 .13540 180 161
85 10.300 85 14960 190 163
200 164
210 165
220 167
230 .168
240 169

280

A7




ETHYLBENZENE ETB

Common Synonyms Uuid Colariess Swost. guechine-the 6. FIRE HAZARDS 10, HAZARD ASSESSMENT COOE
Enanyletane &1 Fesh Poine 60°F OC.; 59°F GC. (Ses Hazard Asseserent Handbook)
. 62 Flammable Limits in Al 1.0%-8.7% A-T-U
Floats on weter. Flammabie, iTttating vepor & produced. 63 Fire Extinguishing Agents: Foam (most
sffective), water fog, carbon d0xde OF
dry chemical.
Avord CONACT with owd and vapor. k580 Peopke away. 6.4 Fire Extinguishing Agents Not to be 1L HAZARD CLASSIFICATIONS
Wear goggles, sat. breathsng appar and rubber overctottung Usedt Not pertnent
LnCH loves).
it o e et call 0 65 Special Hazards of Combustion 111 Code of Federal Aeguistions:
Stop discnarge 1 possile. tating vapors are o tammable iud
Stay upwwd and USe waler Spray 10 'KNOCK Jown'™ vapor. when heated. 112 NAS Hazwrd Rating for Bulk Water
|solate and ramove (racharged matenal. . Traneportstior:
Notrty 'ocal haaith anv DOMIUTON CONIMDY 3aencies. 6.6 Behavior in Fire: Vagor is heavier than ar
3 and may tevel considerable distance 10 . Category Rating
FLAMMAB P 3
Flashbeck along vapor trail may 0ocur. the source of igrvtion and flash back.
Vapor may expiode # ignited in an enciosed area. 6.7 Ignition Temperature: 860°F teaith
Wear goggies, sefi-contaned and rubber 9 68 Electricel Hazard: Not pertinent Vapor W 2
nCludsna gioves). .
Fire Exunguish wih qucnemacni. foamn, or carbon coxde. &9 Buming Rate: 5.8 mm/mn Uuad or Sofd Imitant - 2
Waler mav 0@ ineitactive on fire. 610 Fame T
Conl 0xpased contaners with water, Data Not Available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
\ w© noss and throat. 7.1 Reactivity With Water: No reaction
if inhaled, wilt Cause dizziness or difficult breathing. 72 with C
Move to fresh as. reacton
1! breathng hus stooped. grve artificial resperanon.
It breathing is GHACUIL, give Oxygen. 7.3 Stabiiity During Treneport Stable
7.4 Neutreitzing Agents for Acides and
Caustices Not pertinert
W burn skin end syes. 75 Polymerzation: Not perinent
Exposure Remove contaminated clothing and shoes. 7.6 Iinhibitor of Polymertzation:
Flush affacted areas with pienty of water. Not pertinent
IF IN EYES, hold eyends open and flush with pienty of water.
IF SWALLOWED and wictim s CONSCIOUS, have vicum drink water 7.7 Moiar Ratio (Resctant to
Producty Data Not Aveilable
[s,0] NOT INDUCE YOMITING. 7.5 Reactivity Grou: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Pirysical State ot 16°C and 1 atmc
HARMFUL TO AQUATIC LIFE (N VERY LOW CONCENTRATIONS. Liquid
Water M.,“"',,." aku-‘u'.‘u-mmm 122 Molecular Weight 108.17
Pollution Notify local heaith and wiidife officials. 123 Boling Point at 1 st
Notify operators of neartyy water intakes. 2772°F = 1382°C = 409.4°K
124  Freszing Point
—139°F = —06°C = 178°K
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125  Critieal Tempersture:
(See 21 Category: Rammable Squid 81 Amquatio Toxicity: 851.0°F = 343.9°C = §17.1°K
Mechenical comainmant 22 Claex3 20 ppmy/98 he/bluegill/ TL,/freeh water 128 Critcal Pressurs
Should be removed 42 Waterfowl Toxicity: Oata not available 523 pme = 35.0 ath = 3.61 MN/m?
Chemical and physical trestment 4.3 Biclogicsl Oxygen Demand (BODX 127  Specific Gravity:
2.8% (theor.), 5 days 0.867 a1 20°C (heuad)
8.4 Food Chain Concentration Potentiak 128 Uguid Surtece Tenslon:
None 292 dynes/cm = 0.0202 N/m at 20°C
129 Liquid Weter interfecial Tension:
3 CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS 25.48 oynes/cm = 0.03548 N/m at
31 CG Compatiiity Clase: Aromatic 4.1 Phyuical State (s shipped): Liquid 2°C
hydrocarbon 42 Color: Coloriess 1210 VYapor (Gas) Specific Gravity:
32 Formule: CeHsCHeCHe 4.3 Odor: Aromatic Not perunenm
33 I1MO/UN Designetion: 3.3/1175 12.11 Ratio of Specific Heats of Vapor (Gask
34 DOT ID No: 1178 1071
35 CAS Registry No: 100-41-4 1212 Lstent Heat of Yaportzstion:
144 BU/D = 80.1 cal/g =
2.3% X 10% J/kg
S HEALTH HAZARDS 9. SHIPPING INFORMATION 1213 Meat of Combustion: —17.780 B/
- —0877 cai/g = —413.5 X 10 J/kg
81 Selt sadety goggies. 9.1 Grades of Purity: Research grade: 1214 Hest of Decomposition: Not pertinent
82 may cause mitation of noss, dizziness, depreasion. 99.968%; pure grade: 99.5%; technical 1218 Hest of Sokutson: Not pertinent
mmumﬁmmwmumm”m grade: 99.0% 1218 Hest of Polymertzation: Not pertinent
53 Treatment of Exposure: INMALATION: if il effects cocusr, remove victim 10 fresh air, keep him 92 Stormge Tempersture: Ambient 1228 MHeat of Fusion: Dets Not Avaisbie
—mmmmwmmmlmummw 2.3 Inert Atmosphere: No recuirement 1228 Limiting Value: Data Not Avaiiable
INGESTION: induoe "g only upon meterial in NG May Cauee 9.4 Venting: Open (flame armesten) or 1227 Peid Yapor Pressure: 0.4 peia
chemical pneumonitie. SKIN AND EYES: promptly flush with plenty of water (15 min. for eyes) pressure-vecuum
mummmwmmmm“
84 Tiweshold timit Velus: 100 ppm
5.5 Short Term inhaintion Limits: 200 pprm for 30 min,
S8 Toxioly by ingestiors Grade 2; LDee = 0.5 10 5 9/kg (ra)
57 Late Toxicity: Datm not avaieble
58 Vapor (Gas) irritant Charscterietion Vapors causs moderate iritation such that personnel wit
find high concentrations unpieasant. The etfect ie temporary.
39 Liquid or Solid irritant Cavess of the skin and firsi-degree bums on
Short EXPOSS; May CAUSS SSCONGErY JUIMS ON I0NG EXPOsUNe.
510 Odor Threshokt: 140 ppm 6. FIRE HAZARDS (Continwed)
§.11 IDLH Valye: 2.000 ppm 611 Stoichiometric Alr to Fusl Ratio: Data Not Avadable
612 Flame T Ouata Not i
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ETB

ETHYLBENZENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

) 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. . . British thermal
Tem ture Pounds cubic Tem ture British thermal unit Temperature AN Temperature .
o e Gooos | oo | (dgeos ) | ST | Gogmesr)  Conteose
40 54.990 40 .402 —90 1.065 40 .835
50 54.680 50 .404 —380 1.056 50 774
60 54.370 60 407 -70 1.047 60 .719
70 54.060 70 .409 —60 1.037 70 670
80 53.750 80 412 —50 1.028 80 ' 626
90 53.430 90 414 —40 1.018 90 .586
100 53.120 100 417 30 1.009 100 550
110 52.810 110 419 —20 1.000 110 518
120 52.500 120 421 —10 .990 120 488
130 52.190 130 424 0 .981 130 461
140 51.870 140 426 10 .97 140 436
150 51.560 150 .429 20 .962 150 414
160 51.250 160 431 30 953 160 .393
170 50.940 170 .434 40 .943 170 1 374
180 50.620 180 436 50 .934 180 .356
190 50.310 190 439 60 924 190 .340
200 50.000 200 441 70 915 200 .325
210 49.690 210 .443 80 .906 210 311
S0 .896
100 .887
110 877
120 .868
130 .859
140 .849
150 .840
160 .830
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature | British thermat unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) | per pound-F
68.02 .020 80 202 80 .00370 —400 ; —.007
100 .370 100 .00654 —350 : .026
120 844 120 .01099 —300 | 060
140 1.071 140 01767 —250 i .093
160 1.713 160 02734 —200 125
180 2.643 180 .04087 —150 ' 157
200 3.953 200 .05926 —100 i 187
220 5747 220 .08363 —50 : 217
240 8.147 240 11520 o] .248
260 11.290 260 .15510 50 274
280 15.320 280 .20490 100 .301
300 20.410 300 .26570 150 ' 327
320 26.730 320 33910 200 i .353
340 34.460 340 42620 250 : 377
360 43.800 360 .52850 300 | .401
380 54.950 380 .84720 350 ! 424
400 | 446
450 i 467
500 ; .487
550 i .507
600 .525




0-CHLOROPHENOL

CRH

10 HAZARD ASSESSMENT CODE

(See Hazard Asssssment Handbook)

A-X

11.1 Code ot Federal Reguiations:
11.2 NAS Mazard Rating for Bulk Water

11.3 NFPA Hazard Classification:

11. HAZARD CLASSIFICATIONS

Not ksted

Transportatiors Not is1ec

Category Clasasification

Health HAZANG (BIS).....oocovrrerres 3
ity (Red) 2
f (Yaliow) [

1

123

124

1285

7

1210
1211

t2.12

1213
12.14
12.18
12.18
1228
1226
1227

PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C and 1 atme
Liquad

Molecular Weight: 128.56

Boiiing Point st 1 atire
348.1°F = 174.5°C = 447.7°K

Freezing Point:

48.7°F = 9.3°C = 2825°K
Criticad T Deta not
Critical Preasure: Data not avsilable
Specific Gravity:

125 at 25°C

Udquid Surtece Tension:
40.3 dynes/cm = 0.040 N/m at 20°C
Uquid Water Interfacisl Tension:
Data not sveisbie
Vapor (Gas) Specific Gravity: 4.5
Ratio of Specific Heats of Vapor (Qask
Data not svasiabie
Latent Heat of Vaporization:
144.8 Btw/ib = 80.4 cal/g
= 3.4 X 10% J/kg
Heat of ( Data not bl
Heat of Decomposition: Not pertinert
Heat of Solution: Data not avasiabie
Heat of Polymerizatiorc Not pertinent
Heat of Fusiore Data not avaisbie
Umiting Yelue: Data not avaisble
Reid Yapor Pressure: Data not avaiable

6. FIRE HAZARDS (Continued)

Conwnon Synonyms Liquid Colortess 10 amber Unpiessant, &  FIRE HAZARDS
Phenoi 2-chioro- e
Phendi, o-chioro- 6.1 Flash Point 147°F C.C.
2-chioro-1-hyaroxybenzens 82 Flammable Limits in Alr: 1.7 %
2-Hyaroxychiorobenzene Sinks and siowly moes. (caicuiated)
83 Fire Extinguishing Agents: Small fues: dry
chemecal, Carbon hoXXle, Waler Spray of
AVCID CONTACT WITH LIQUID AND VAPOR. KEEP PEOPLE AWAY. foam. Large Fires: Water spray, fog of
Wear DOSITve (ressure DI 9aUNng appasatus and special cremcal toam.
S100 arscnarge 1 boamoie. Cat fre cepar 8.4 Fire Extinguishing Agents Not to be
g?lll ott 'gnruon sources. Usect Not perbnent
tay uowIng and use waler SOray 10 knock Gown vapor.
(solate and remove Ciscnarged matensl. 8.5 Spectal Hazards of Combustion
Notrty local hearth and 0olluIGN CONTOl AGeNCIes. Products: Contan posonous chionde
tumes.
COMBUSTIBLE.
POISONOUS GASES ARE PRODUCED IN FIRE. 8.8 Behavior in Fire: Burns and produces toxc
CONTAINERS MAY EXPLODE IN FIRE. and Wmating gases.
wwoog:uuu;ggwuwww 67 Ignion T Data not avaiab
Fire Comobat fires from safe arstance or protected locapon. 65  Electrical Hezart: Data not avaiable
firaa with dry chermical, carbon moxde. water 6.9 Buming Rate: Data not avasabie
30rEy Of loam: large fires with waler spray, fog or toam. 810 A Flame T
Data not avaisbie
{Condnued)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
POISONOUS. MAY SE FATAL IF INHALED OR ABSORBED THAOUGH ;; Reactivity m“"’"w'""' N e
:nmnma can cause liver and kidney damage. reacton
ritating 10 skin and eyes.
MOve victm 10 fresh ar, 7.3 Stability Ouring Transport Stable
If breathing has stopped, grve artficial reapyabon. 7.4 Neutrsiiming Agents for Acids and
It breathing © difficuit, grve oxygen. Caustics: Sodium bicarbonate
—— oUID 7.5 Potymerizationz Not pertnent
Exposufa SONOUS MAY BE FATAL IF SWALLOWED OR ABSORBED THROUGH 7.8 Inhibitor of Polymerization:
——————
Canummshnlmmmumnmmm Not pertinent
iF IN EYES OR ON SKIN, flush contarmnated ares with runnmng 7.7 Moiar Ratio (Reactant o
wutulunthullsmmmwm Productk Data not avaiabie
ayeixis open ily f appropnate.
Speed in [omaving matenal from nun 9 tnrm'y wnportant. 7.8 Reactivity Group: Data not availadle
ng rsoiale cor ang shoes.
F SWALLOWED and victm e uncousc OR HAVING CONVULSIONS,
GO NOThiNG eXCEPt KeSp VICHiM warm.
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous if it enters water intakes.
Notity iocal heaith and widliite officials.
Pollution Notty operators of nearby water mtakes.
T——
L RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See 21 Category: Not listed 8.1 Aquatic Toxicity:
Issue warming - poison; water contamnant 22 Class: Not peranent 8.4 ppm/96he/biuegl fingerings/ TLy/
Restrict access fresh water (coid)
Should be removed 8.2 ppm/ 24w/ biuegt!
Chemical and physical reatment sunfish/TL,,/fresh water (wam water)
8.2 Waterfowl Toxicity: Data not avaiadie
8.3 Biologicsl Oxygen Demand (800X
Data not avaiable
3 CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentist

3.1 CQ Compatibility Class: Not ksted 4.1 Physical State (a8 shippedk Liquict Data not avadabie

12 Formuix CeHsCO 42 Color: Coloriess o light amber

33 INO/UN Designation: 8.1/2021 43 Odor: Unpleasant, penetrating

3.3 IMO/UN Designatior: 2021

35 CAS Registry No: 95-57-8

S. HEALTH HAZARDS 9. SHIPPING INFORMATION

8.1 Wesr positive prassure treathing apparaius end specis! 2.1 mmwmunm-vmm
chemical proteciive clothing. 9.2 Oata not

52 F may be tatal # inhaled, swalkowed or absorbed 9.3 lmAmNmuM
Mmummwwmwwmmmnmmm 9.4 Venting: Not listed
dosss via oral, similas
wnmmwmmmwmmm
dyspnea, coma and death.

3 TNIMG'!IM INHALATION: Move victim to frash air; call emergency medical care. If
not g give wtificial 1§ g ia difficult, give oxygen. EYES: Immediately
Mmmnmnmfunbwﬂmhﬂdmwbwmwm.

SKIN: tmwnediately fush skin with runming water for at lesst 15 minutes. Soeed in removing
material from skin is extremely important. Remove and isolate contaminated clothing and shoes
at the site. Keep victim guiet and in normal body INGESTION: if swaliowed
and victim is of having do nothing except keep victim warm.

5.4 Threshoid Limit Vaiue: Dala rot avaiable

4.5 Short Term inhalation Limitss Data riot avaiabie

88 Toxicity by ingestior: Grade 2; LDso = 670 mg/kg (Mouse: rat)

7 Late Y. It eftects snd reproductive effects. Rat toxicity studies 6.1 Stolchiometric Air 1o Fusi Ratio: Data not avesiable
MM“MWNWMWMGNM.MWMN 8.12 Fiame Temperature: Data not svadable
intestines. Inhalabon can cause lver and kidney damage.

53 Vapor (Gas) ritant Characterietics: The vapors are ivitating and toxic.

59 Uquid or Sokd lrritant Characteristics: Strong writant 10 tissue. Contact may cause bumns 1o

skin and eyes.

510 Odor Theeshoid: 0.019 mg/m?

11

IDLH Value: Oata not avaiable
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal Temperature . Temperature I
(geg‘:ees ) fo%t (degr:ges ) unit per pound-F (deg?'ees F) “"';;:::‘ep'z';:%”" (degeees ) Centipoise
68 78.860 D D 70 3.808
70 78.780 A A 75 3.625
72 78.700 T T 80 3.444
74 78.620 A A 85 3.263
76 78.540 90 3.082
78 78.460 N N 95 2.901
80 78.380 (o] (o] 100 2.720
82 78.300 T T 105 2.539
84 78.220 110 2.359
86 78.140 A A
\ )
A A
| !
L L
A A
B B
L L
E E

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68 2.850 75 0.042 20 0.00070 o}

100 0.115 40 0.00343 A
125 0.252 60 0.00868 T
150 0.478 80 0.01675 A
175 0.821 100 0.02791

200 1.312 120 0.04234 N
225 1.984 140 0.06023 0
250 2.871 T
275 4.012

300 5.445

mro»r—>»<>»

-



OILS, MISCELLANEOUS:

TRANSFORMER

OTF

Commmen Synonyws Oby Nquid Coloriess 10 ont Motor ot-Ske odar & FIRE HAZARDS 10 HAZARD ASSESSMENT CODE
h““:‘-ﬂmoﬂ &1 Flash Point 295°F O.C (See Hazard Assesement Handbook)
Petroleum ] 6.2 Flarwnadie Limits in Alr: A-T-U

oats on water. Data not avassbie
8.3 Fire Extinguishing Agents Foam. dry
chermecal. or carbon dioxicde
Sto0 aracharge 1 possile. 8.4 Fire Extinguiahing Agents Nat ta be 1L HAZARD CLASSIFICATIONS
Cail fre department. Used: Water may be netffective.
Avoxt contact with liqued. 11.1  Code of Federni
1s0late and remove drscharged matensl. €5 Special Hazarda of Combustion Not & Reguistions:
Nouty iocai heaith and polution control agenciee. Productss Not pertment sted
8.6 Bahavior in Fire: Not pertinent 112 NAS Hszard Reting for Bulk Water
67 Ignition T Data not Transportation: Not ksted
68 Electrical Hazard: Not pertinent 113 NFPA Hazard Classification:
Combustle. 69 Buming Rate: Data not avaabie Category Classification
Extingusn with foam, dry chemscal, carbon dioxds. 610 A Flame T Hoalth HAZAMD (BIU8)..cccoroeeemeee [
Water may 0e inettectve on fire. oa e Ay (Red) K
ta not av
611 Stoictwometric Alr to Fuel Ratio: (Yotow) o
Fire Oats not avanable
6.12 Fiame T DOata not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
mﬂlow““ 7.1 Resctivity With Water: No reachon
M i swallowed. 7.2 RAeactivity with Common Materisie: No
Remave contamvnated cloUmng. . reacyon
Fiush atfecteq areas with pianty of water. 7.3 Stabiity During Transport Stadie
IF IN EYES. hold wts open and flush with pienty of water,
IF SWALLOWED :y: wicom 18 CONSCIOUS, have vicbm dnnk water 7.4 Neutraitzing Agents for Acids and
or muk. Caustice Not pertinent
DO NOT INDUCE VOMITING. 75 Polymertzation: Not pertinent
Exposure 7.8 inhibitor of Polymertzation:
Not pertnent
1.7 Moiar Retio (Reactant to
Producty Data not avalabie
7.3 Reactivity Groug: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atnx
smammﬁunmmm-nm Liquid
ouling to shoreiing.

Water Mty 00 Gangarcus # ft enters water niakes 122 Moleculer Weight: Not pertnent
Pollution Notity locsl heaith and weidife officiaia. 123 Boling Point st 1 st Very high
Notify operators of neartyy water intakes. 124 Freszing Point:

—75F = —50°C = 214°K
125  Critical Tempersture: Not pertinent
L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 128  Critioal Pressurs: Not partinent
(See 21 Category: None 8.1 Aquatic Toxicity: Data not avaieble 127  Specific Gravity:
Mechanical containment 22 Cisss: Not pertinent 42 Weterfow! Toxicity: Data not available 0.891 2 15°C
Shouid be removed 4.3 Biological Oxygen Demand (BODXx 128 Uaquid Surface Tension: Data not avadable
Chemical and physical trestment Data not avaiabie 129 Liquid Water interfacial Tension:
8.4 Food Chain Concentration Potentiak 49 dynes/cm = 0.040 N/m at 25°C
None 1210 Vapor (Gas) Specific Gravity:
NOt pertnent
12.11 Ratio of Specific Heats of Vapor (Gae)
1 CHEMICAL DESIGNATIONS 1. OBSERVABLE CHARACTERISTICS o aarort (Gaek
1 ca Class 4.1 Physical State (a8 shipped: Udquid 1212 Latent Hest of Vaporization:
Hydrocarbon Mixtures 4.2 Color: Coloriess 0 ight brown Not pertinent
32 Formule Not sppiicable 4.3 Odor: Like motor od 1213 Heat of Oata not
13 IMO/UN Designetion: 3.3/1270 12.14 Heat of Decomposition: Not pertinent
34 DOT IO No: 1270 1215 Heat of Sokstion: Not pertinent
35 CAS Registry No: Data not aveiable 1218 Heat of Polymertzation: Not pertinent
1225 Hest of Fusior: Data not available
1226 Limiting Vaiue: Data not availabie
S HEALTH HAZARDS 9. SHIPPING INFORMATION 1227 Reid Vapor Preseurs: Das not avaiabie
&1 gloves: goggies or face shisid. 9.1 Grades of Purity: Osta not avasiabie
52 of liquid may ivitate stomach and cause increased 2.2 9e T .
qu of bowed It takan N0 unge, deleyad pUIMONEYy ITkstion may OCoWr. 9.3 inert Atmosphere: NO requirement
53 Treatment of Exposurse INGESTION: do NOT induos vomiting. ASPIRATION: check for delayed 9.4 Venting: Open (flame arester)
inftation by senet X-ays. EYES: wash with copious amounts of water. SKIN: wipe off and wash
with 5080 and water.
54 Threshold LUimit Value: Data not avaiable
55 Short Term inhaistion Limis: Dats not available
56 Touoity by ingestion: Grade 1; LDee = 5 10 15 g/kg
87 Lste Toxicity: Osta not availebie
£8 Vapor (Gas) leritant Cherscteristion: Vapors cause & siight smarting of the eyes Or respirstory
systemn # present in high concentrations. The effect is temporary.
59  Liquid or Solid kritant Characterietion: Minimum hazard. If spiled on clothing and allowed
remain, May cause smarting and reddening of the siin.
510 Odor Threshoit Data not avasabie
S.11 IDLH Value: Oata not aveilabie
NOTES
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OTF

OILS, MISCELLANEOUS: TRANSFORMER

1217 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
T
. British thermal unit Brish thermal
Temperature Pounds per cubic Temperature Temperature Temperature .
(degrees F) foot (estimate) (degrees F) p?;s%g:‘;gf (degrees F) ”"';;Eepfg'ozgu" (degrees F) Centipoise
50 55.560 50 .463 65 .790 100.42 10.250
52 55.560 52 463 70 .790
54 55.560 54 463 75 .790
56 55.560 56 463 80 .790
58 55.560 58 463 85 .790
60 55.560 60 463 90 .790
62 55.560 62 .463 95 .790
64 55.560 64 463 100 .790
66 55.560 66 463 105 790
68 55.560 68 463 110 .790
70 55.560 70 463 115 790
72 55.560 72 .463 120 790
74 55.560 74 463 125 790
76 55.560 76 .463 130 .790
78 55.560 78 463 135 790
80 55.560 80 463
82 55.560 82 .463
84 55.560 84 .463
86 .463
88 463
90 463
92 .463
94 463
96 463
98 463
100 463
12.21 12.22 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (estimate) (degrees F) foot (degrees F) per pound-F
| 70 042 N N
N 75 .049 o o
S 80 .057 T T
0] 85 .065
L 90 .076 P P
u 95 .087 E E
B 100 .100 R R
L 105 114 T T
E 110 131 ! I
115 149 N N
120 170 E E
125 193 N N
130 218 T T
135 247
140 279
145 314
150 352
155 395
160 .443
165 .495
170 .552
175 615
180 .683
185 .758
190 841
195 .930




OILS, MISCELLANEOUS: MOTOR

OMT

Common Synanyms Oty haqusd Yelow-trown Lube od odor & FIRE HAZARDS I8 HAZARD ASSESSMENT CODE
uuuuno: 61 Fash Point 275—600°F C.C. (See Hazard Assssament Handbook)
Tranarmesson od 62 Fammabie Limits in Aln A-T-U

Fioas on water. Oata not svadeble
43 Fire Oy
foam. or carton diccode
Stop dacharge # possoie 8.4  Firs Extinguishing Agents Not to be IL  HAZARD CLASSIFICATIONS
S:::' tmer Usecdt: Water may be ineffectve
Isolate and remove dacnarged matenal. 85 Special Hazards of Combustion 111 Code of Feders Reguistions:
Notfy local heafth ana poliuton control sgencea. Producta: Not pertnent Not Estedt
8 in Firez Not 112 MAS Harard Reting for Sulk Water
6.7 Igniton Tempersture 125—625°F Tranaportation: Not ksted
68 Electrical Harard: Not pertnent 113 NFPA Harard Claseificstion:
Comtuauble. 6.9 Buming Aste: 4 mm/min. Not stea
wmmwm«mm
‘Water may De meftective on fire. 410 Fame T
Codowmmm Oata not avasable
8.11 Stolchiometric Alr to Fuel Ratioz
Fire Data not svedable
6.12 Flame T Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
LQuio
miatng 0 sin and 7.1 Raeactivity With Water: No reacoon
Harmfui if swailowed. 7.2 Reectivity with Common Msteriais: No
contamnated clothing and shoes. reacuon
Flush affected areas with plenty of water.
IF IN EYES, hoid eywhds open and fhush with plenty of water. 73 Stablity Ouring Traneport: Stable
IFSWALLOWEDwmnoonsaous have wictim drink water 7.4 Neutraitzing Agents for Acide and
DONOTINDUGVOM'TING. 15 P Naw
Exposure 7.8 Inhibitor of Polymertzation:
Not pertinent
7.7 Molar Ratio (Reactant to
Productk Data not avaiable
7.8 Reactivity Groug: 33
122 PHYSICAL AMD CHEMICAL PROPERTIES
12,1  Ptrysical State st 15°C and 1 et
Emmmmmmucm.-m Licusd
‘ouling 10 shorsine. .
Water Moy DS Gangerous 1 it enters water intakes. 122 Molecular Weight Not pertinent
Pollution Notity local heaith and wiliife officiata. 123  Boling Point st 1 st Very high
Notify operaiors of nearty water stakes. 124 Freszing Point
~20.9F = —34.4°C = 238.8°K
125 Critteat Temperature: Not perbnent
L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 128 Criscal Pressure Not pertinant
(See 2.1 Catagory: None 8.1 Aquatic Toxicity: Data not avadabie 127  Specific Gravity:
Mechanical containment 22 Class: Not pertinent 82 Waterfowi Toxicity: Deta not avaiiabie Q.84-=096 3t 15°C (ecuad)
Shouid be removed 83 Biclogical Oxygen Demand (BO0X 128 Udsd Surfsce Tensiore
Chemical and physical treatment Data not avadabie 38-37.5 dynes/cm
8.4 Food Chain Concentration Potentiek = 0.036—J.0375 N/m st 20°C
None 129 Uqsd Water interfacial Tension:
33-—54 gynes/cm = 0.033--0.054 N/m
” 20°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1210 Vapor (Gas) Soecific Gravity:
a1 cac [~" " 4.1 Physical State (as shipped): Liquid NOt peranent
Hydrocarbon Mortures 4.2 Color: Yellow fluorescent 1211 Rstio of Specific Heats of Vapor (Gask
3.3 IMO/UN Designetion: 3.3/1270 1212 Lasent Hest ot Yaporzation:
34 OOT ID No. 1270 Not perarent
3.5 CAS Registry No.: Deta not available 1213 Hest of Combusiiore — 18,488 B/ =
—10.270 ca/g = —429.98 X 10% J/xg
1214 Hest ot Decomposition: Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Heat of Sohsion: Not partnert
. 1216 Hest of Polymerizatior: Not pertinent
L8] mmumm 9.1 Grades of Purity: Vanous viscosties 1225 Hast of Fusiore Dsta not gvasabie
52 [NGESTION: minimai gas ; ] 9.2 o . 1228 Unviting Value: Oata not avassbie
frequency of bowel pessage may ocowr. ASPIRATION: puimonary imtation is normally menimel 9.3 Inert Atmosphers: No requrement 1227 Peid Vapor Pressure: Data not avaiable
bt may become more savers several hours after exposUNe. 9.4 Vemting: Open (flame arrestan)
53 muwxmwmummammasnmm
not delayed ot y iritation can be detectad by
serial chest x-rays. EYES: wash with copious amounts of water. SKIN: wipe off od and wash with
308p and water.
54 Tiweshoid Limit Velue: Data not avaiable
S5 Short Term inhaiation Limits: Data not available
58 Toxicly by ingestion: Grade 1; LOse = 510 15 g/kg
47 Late Toxicity: Oata not available
58 Vaper (Gas) kritant Charecteristion: Vapors cause a sight smarting of the eyes or respratory
systam it present in high concentrations. The effect is temporary.
£9 Liquid or Solid irritant Characteristicss Minimum hezard. It spilled on clothing and aliowed to
remain, Mey CaUse SMartng ard reddening of the skin.
510 Odor Threshoid: Dats not available NOTES

S11 IDLH Velue: Data not avaiable
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OMT

OILS, MISCELLANEOUS: MOTOR

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

o . British thermal
Tempaerature Pounds per cubic Temperature British merr:da_lFunlt Temperature unit-inch per hour- Temperature c
(degrees F) foot (estimate) (degrees F) p(e;s‘t)izwuate) {degrees F) square foot-F (degrees F) entpoise
(estimate)
50 52.430 50 .460 35 920 100.42 275.000
52 52.430 52 .461 40 919
54 52.430 54 462 45 .918
56 52.430 56 463 50 917
58 52.430 58 464 55 916
60 52.430 60 .465 60 915
62 52.430 62 .466 65 914
64 52.430 64 .467 70 913
66 52.430 66 .468 75 812
68 52.430 68 469 80 91
70 52.430 70 .470 85 910
72 52.430 72 .47 S0 .909
74 52.430 74 472 95 .908
76 52.430 76 473 100 .907
78 52.430 78 474 105 .906
80 52.430 80 .475 110 .905
82 52.430 82 476 115 804
84 52.430 84 477 120 .903
86 478
88 479
90 .480
92 .481
94 .482
96 .483
98 484
100 .485
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (estimate) (degrees F) foot (degrees F) per pound-F
| 70 .042 N N
N 75 .049 (o] o]
S 80 057 T T
(o} 85 .065
L 90 .076 P P
u 95 .087 E E
B 100 100 R R
L 105 114 T T
E 110 131 | §
115 149 N N
120 170 E E
125 193 N N
130 218 T T
135 247
140 279
145 314
150 352
155 .395
160 .443
165 .495
170 .552
175 615
180 .683
185 .758
190 841
195 .930




OILS, MISCELLANEOUS: MINERAL

OMN

Common Synonyms Oy iquid Coloriess Odorless 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
white od .
Liquid Petroiatum 6.1 Fiash Point 380°F O.C. {See Hazard Assesssment Handbook)
6.2 Flammabile Limits in Alr A-T-U
Floats on water. Oata not avaiable
63 Fire Ag ory
foam, or carbon diade
Stop discharge it possidie. 84 Fire Extinguishing Agents Not to be 11 HAZARD CLASSIFICATIONS
Cail fira gepartment. Used: Water or foam may cause frothing.
Avord CONACt with hquad. 11.1 Code of Federsl Reguiations:
Isolate and remove discharged matenal. 85  Special Hazards of Combustion Not listed
Notty local heaith and POHULON CONTO agencies. Products: Not perbnent
6.6 Behavior in Firs: Not pertnent 112 NAS Hazard Rating for Bulk Water
6.7 Ignition Temperature: 500—700°F Transportation: Not listed
6.0 Electrical Hazard: Not perbnent 113 NFPA Hazard Classification:
Combustiie. 6.9 Buming Rate: 4 mm/mmn. Category Classification
Extnguish with dry chemca), 1oam or carbon doxde. 6.10 Flame Heaith Hazard (8)..........oo..... 0
Water may be ineffective on fire. " - o) N
Cool 8xpOSed COMtaners with water. Data not avasable f (R
Fire 6.11 Stoichiometric Air to Fuel Ratio: (Yeilow) o
Data not avaiable
6.12 Flame T Oata not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
tQuib 7.1 Reactivity With Water: No reaction
Irnating 10 skin and eyes. it ommon Materisis:
Remave contaminated ciothing and shoes. 72 R with G Mat Ne
FFIusn émgcma areas with plenty of water. reaction
{F IN EYES, hold eyehds open and flush with plenty of waler. 7.3 Stability During Transport: Stable
IF S\:rArl;"L'SWED and victrm 8 CONSCIOUS, have wichm drink water 7.4 Neutraiizing Agents for Acids and
OO NOT INDUCE VOMITING. Caustics: Not pertinent
7.5 Polymerization: Not pertinent
Exposure 7.6 Inhibltor of Potymerization:
Not pertinent
7.7 Molar Ratlo (Resctant to
Product): Data not avalable
7.8 Reactivity Groug: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atnx
Emmmmmmmumum. Liquid
‘ouling ta shoresne.
Water May Do dangerous it enters water mtakes. 122 Molecular Weight: Not pertinent
Pollution Nofy local heafth and wikdife officials. 123 Bodling Point at 1 atm: Very high
Notity operators of nearby water mtakes. 124 Freezing Poltt Not pertinent
125 Critical Temperature: Not pertinent
128 Critical Pressure: Not pertinent
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 127 Specific Gravity:
(See 21 Category: None 8.1 Aqguatic Toxicity: Data not avaiable 0.822 at 20°C (liquid)
Machanical containment 22 Cisss: Not pertinent 82 Waterfow! Toxicity: Data not availabie 128 Uquid Surface Tenslon:
Shouid be removed 4.3 Biological Oxygen Demand (80D): 27 dynes/cm = 0.027 N/m at 20°C
Chemical and physical treatment Oata not avaiabie 129 Uquid Water interfacial Tension:
8.4 Food Chain Concentration Potentiek 47 dynes/cm = 0.047 N/m at 70°C
None 1210 Vapor (Gas) Specific Gravity:
Not pertinent
1211 Ratio of Specific Heets of Vepor (Gask
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Not partinent
31 cac ity Class: 4.1 Physical State (se shipped): Liquid 1212 Latent Heat of Vaporization:
Hydrocaroon Momares 42 Color: Coloriess Not pertinent
32 Formui Not spplicable 4.3 Odor: Very faint 1213 Heat of Data not
33 {MO/UN Designstiors 3.3/1270 1214 Heat of Decomposition: Not pertinent
34 DOT ID Ne: 1270 12.15 Heat of Solution: Nat pertinent
35 CAS Registry No Data not avaiable 1218  Hest of Polymerzation: Not pertinent
1225 Heat of Fusion: Dsta not availsbie
1228 Limiting Yelue: Data not avaiabie
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1227 Reid Vapar Pressurs: Data not svadabie
51 Personal Protective Equipment Goggies or face shieid. 9.1 Grades of Purity: Commercial; refined
52 ] 30N of kquid can cause very i00se bowel movements. 9.2 ge T A
53 Treatment of Exposure: EYES: wash with water. 9.3 Inert Atmosphers: No requirement
54  Threshoid Limit Vaive: 5 mg/m?* (mist) 9.4 Venting: Open (flame aTester)
5.5 Short Term Limitss Not p
58 Toxicity by ingestion: Grade 1; LDse = 5 to 15 g/kg
5.7 Late Toxicity: None
58 Vapor (Gas) Irritant Characteristics None
59 Liquid or Solid irritant Characteristics: None
5.10 Odor Threshold: Not pertinent
511 IDLH Vaiue: Oata not available
NOTES
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OILS, MISCELLANEOUS: MINERAL

12.17
SATURATED LIQUID DENSITY

12.20
LIQUID VISCOSITY

12.18
LIQUID HEAT CAPACITY
T

12.19
LIQUID THERMAL CONDUCTIVITY

British thermal

Temperature Pounds per cubic Temperature | British thermal unit Temperature | Temperature
(degrees F) foot (esumate) (degrees F) 1 per pound-F (degrees A - “”gaﬂgreﬁ’fofo:‘_guf' (degrees ) Centipoise

50 51.190 65 487 865 ! 907 10042 38.000
52 51.190 70 .487 70 | .905 |
54 51.190 75 487 75 : .903 1
56 51.190 80 .487 80 i .901 :
58 51.190 85 487 85 | 898 !
60 51.190 90 487 90 r‘ 896 |
62 51.190 95 .487 95 894 ;
64 51.190 100 .487 100 ‘ 892 1
66 51.190 105 487 105 ; 889
68 51.190 110 487 110 \ 887
70 51.190 115 487 115 ‘ 885
72 51.190 120 487 120 ‘ 883
74 51.190 125 487 125 ‘ .880
76 51.190 130 487 130 | 878
78 51.190 135 487 135 w 876
80 51.190 140 487 140 j 874
82 51.190 145 487 145 871
84 51.190 150 487 150 869

155 487 155 867

160 .487 160 865

165 487 165 862

170 487 170 860

175 487 175 858

180 .487 180 856

185 487 185 853

190 487

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature | British thermal unit
(degrees F) pounds of water (degrees F) inch (estimate) (degrees F) foot (degrees F) per pound-F
i 70 .042 N N
N 75 .048 o} o}
S 80 .057 T T
o 85 .065
L 90 076 P P
U 95 .087 E E
B 100 100 R R
L 108 114 T T
E 110 131 ! i
115 .149 N N
120 170 E E
125 .193 N N
130 218 T T
135 247
140 .279
145 314
150 .352
155 .395
160 .443
165 .495 ;
170 552 ! .
| 175 815 ‘ i
i 180 .683 | i
[ 185 758 |
| 190 .B41 |
| 195 .930 1
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4.0 SITE CONTROL

4.1 ZONATION. The general zonation protocols that should be employed at
hazardous waste sites are described in Appendix G. The site-specific zonation
that will be used for activities during this project are described as follows:

. geophysical survey, a non-invasive activity that will not require
zonation control;

. drilling and well installation, an exclusion zone will be clearly defined
as a taped-off area and a contamination reduction zone (CRZ) and support
zone will be established;

. test pit excavation, an exclusion zone will be defined as the area within
10 feet of the backhoe, test pit, and spoils pile; and

. TerraProbe™, groundwater, and surface water and sediment sampling will
not require zonation.

4.2 COMMUNICATIONS. The field office will be equipped with a radio communica-
tions base station and a telephone. All field teams will be provided with a
mobile hand-held radio to facilitate onsite communications. In addition, a
portable mobile cellular telephone will be available in at least one onsite field
vehicle. When radio communication is not used, the following air horn signals
will be employed:

HELP three short blasts C . . .)
EVACUATION three long blasts C __
ALL CLEAR alternating long and C _ . _ )

short blasts

4.3 WORK PRAGCTICES. General work practices to be used during ABB-ES projects
are described in Appendix H. Specific work practices necessary for this project
or those that are of significant concern are described as follows.

. Both onsite and offsite activities will take place in an active
industrial area. Care will be taken to clear utilities, avoid overhead
lines, and set up safety cones or barriers when working in heavily
traveled lanes.

. The drilling contractor will have documented safety and emergency action
procedures for the equipment to be operated. The drilling contractor'’s
employees will acknowledge in writing that they have read and understand
these procedures.

. The drilling contractor will ensure that the equipment 1is well
maintained, meets safety requirements, is inspected daily during use,
and has all required safety equipment, i.e., 20-pound A:B:C fire

NTC_Ort.HSP
MVL07.94 4-1
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extinguisher, emergency stops, etc. Boring tools will be in good
condition and will be adequate for the work to be performed.

The drilling rig will be operated by a qualified operator who can
identify pending failures and supervise the driller’s helper(s).
Transportation of the drill rig to the work site will be performed by
a person with the proper commercial license.

To the extent possible, the terrain should be level and the condition
of the ground such that unexpected movement of the drill rig is unlikely.
If the slope of the terrain is hazardous, the procject manager or
technical lead and the Navy will be contacted for the selection of a safe
drilling site.

ABB-ES personnel and subcontractors will comply with the State, local,
and installation motor vehicle laws and regulations. Special circum-
stances such as current and anticipated hazardous road conditions will
be addressed at safety briefings.

4-2
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5.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving contaminated areas of the POI will be
subject to decontamination, which will take place in the Contamination Reduction
Zone (CRZ). General personnel and equipment decontamination practices used during
ABB-ES projects are described in Appendix L, and detailed equipment decontamina-
tion procedures are addressed in Volume I, Section 4.3 of this document.

5.1 PERSONNEL DECONTAMINATION. All personnel will follow standard decontami-
nation practices when leaving hazardous waste POI, including proper decon-
tamination, and removal and disposal of personal protective equipment and tools.
Personal protection levels for decontamination will correspond with the level of
protection used during the field activity.

5,2 SMALL EQUIPMENT DECONTAMINATION. Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the
site and placing the equipment on plastic sheeting, not the ground. Sampling
equipment used at the site will be used only once or will be field cleaned between
sanmpling.

5.3 HEAVY EQUIPMENT DECONTAMINATION. Drilling rigs and other heavy equipment
will be cleaned with high-pressure water or steam, followed by a soap and water
wash and rinse. Loose material will be removed with a brush. Downhole tools and
heavy equipment will be decontaminated in accordance with Volume I, Section 4.3
of this document.

A decontamination pit will be constructed downwind of the POI to allow collection
of decontamination fluids.

5.4 DISPOSAL OF CONTAMINATED MATERIALS. Investigation derived wastes will be
collected, screened, and stored or disposed. In general, discarded materials,
waste materials, or other objects will be handled in such a way as to preclude
the potential for spreading contamination, creating a sanitary hazard, or causing
litter to be left onsite. Potentially contaminated materials, e.g., clothing,
gloves, etc., will be bagged or drummed as necessary and segregated for disposal.
If radioactive waste or contamination is encountered in the contaminated
materials, the wastes generated from work activities will be handled as low-level
radiocactive waste unless proven otherwise. GContaminated waste materials will be
disposed as required by provisions included in the contract and consistent with
NTC, Orlando and regulatory provisions. All non-contaminated materials will be
collected and bagged for appropriate disposal as normal domestic waste.

Further details can be found in Volume I, Section 4.10 of this document.

NTC_Ort.HSP
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6.0 EMERGENCY AND CONTINGENCY PLAN

This chapter identifies emergency and contingency planning that has been
undertaken for operations at this site. Most sections of the HASP provide
information that would be used under emergency conditions. General emergency
planning information is addressed in Appendix M. The following sections present
site-specific emergency and contingency planning information.

6.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION. The site HSO is the
primary authority for directing operations at the site under emergency conditions.
All communications both onsite and offsite will be directed through the HSO.

6.2 EVACUATION. At NTC, Orlando, severe hazard conditions are not anticipated.
However, in the event that abnormal levels of toxic gases are encountered, the
following evacuation measures have been established.

In the event of an emergency situation such as fire, explosion, significant
release of toxic gases, etc., an air horn or other appropriate device will be
sounded for three long blasts indicating the initiation of evacuation procedures.
All personnel will evacuate the work area. The location of safe areas will be
upwind of the POI. For efficient and safe site evacuation and assessment of the
emergency situation, the HSO will have authority to initiate proper action if
outside services are required. Under no circumstances will incoming personnel
or visitors be allowed to proceed into the area once the emergency signal has been
given. The HSO must see that access for emergency equipment is provided and that
all combustible apparatus have been shut down once the alarm has been sounded.
Once the safety of all personnel is established, the proper NTC, Orlando officials
will be notified by telephone of the emergency.

The HSO will notify local fire and police departments, and other appropriate
emergency responders, if LEL values are above established action levels in the
work zone, or if an actual fire or explosion has taken place.

6.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured onsite will
be rendered first aid as appropriate and transported to competent medical
facilities for further examination and/or treatment. The preferred method of
transport is through professional emergency transportation means; however, when
this is not readily available or would result in excessive delay, other transport
will be authorized. Under no circumstances will injured persons transport
themselves to a medical facility for emergency treatment.

When an injury occurs in the exclusion zone, provisions for decontamination of
the victim will be made. However, life-threatening conditions may preclude normal
decontamination procedures. In such cases, arrangements will be made with the
medical facility and transporter to provide for the situation.

NTC_Orl.HSP
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The following is a list of personnel who will be omnsite and trained to render
first aid and CPR:

Team Member Responsibility Training
FOL Manage daily site operations CPR and First Aid
Task Leader Health and Safety Officer CPR and First Aid
NTC_Orl.HSP
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7.0 OTHER

7.1 ILLUMINATION. Site operations will not be permitted without adequate
lighting. Therefore, unless provisions are made for artificial light meeting the
5-foot candle requirement of 29 CFR 1910.120, operations must halt in time to
permit personnel and equipment to exit the Exclusion Zone and proceed through
decontamination during adequate daylight. Conversely, operations will not be
permitted to begin until adequate lighting is present.

7.2 EXCAVATION. Site excavations created during site operations will be shored
or sloped to prevent accidental collapse and otherwise conducted in accordance
with Subpart P of 29 CFR 1926, as summarized in Appendix J. Under no circum-
stances will site personnel enter excavations that are not adequately shored or
sloped. Where entry into an excavation does occur and it would even remotely be
considered a confined space, such an entry will be made in accordance with the
confined space entry program addressed in Section 7.3 and under provision of
Appendix I.

7.3 CONFINED SPACE ENTRY. Confined space entry presents special problems and
substantial risks to personnel that would be involved directly in the entry and
those that might be called on to attempt a rescue of the initial entrants.
Therefore, entry into a confined space is a MEANS OF LAST RESORT, and will only
be permitted where no other mechanism is feasible to achieve the desired goal.
If confined space entry is required, entry will be conducted under provisions of
Appendix I.

NTC_Orl.HSP
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8.0 ADMINISTRATION

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in
exclusion zone activities at NTC, Orlando have been reviewed and certified for
site operations by the TOM and the HSM. Certification involves the completion
of appropriate training, a medical examination, and a review of this site-
specific HASP. all peérsons entering the site must use the buddy system and check
in with the Site Manager and/or HSO before going into the exclusion zone.

8.2 HEALTH AND SAFETY PIAN (HASP) APPROVALS. By their signatures, the
undersigned certify that this HASP will be used for the protection of the health
and safety of all persons entering this site,

@/Mu %% 7/20/?4

!
é;j/ James Manning \\4/ o /6até

Task Order Manager

2y e ﬁcc»( Health v Sated, 5. XLV ISor 717 -9y
Cynthia Sundquist r7
ABB-ES Health and Safety Manager

5j;4:,~j For:

8-1
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8.3 FIELD TEAM REVIEW

I have read and reviewed the health and safety information in the HASP. 1
understand the information and will comply with the requirements of the HASP.

Name Date Name Date

NTC_Orl.HSP
MVL07.94 8-2



R  e—

Date July 13, 1994 , Page 3 of _10

Chapter No.__8 Revision No.__0

8.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all onsite
personnel and will be kept in the Support Zone during site operations. It is not
a substitute for the Medical Surveillance Program requirements consistent with
the ABB-ES Corporate Health and Safety Program for Hazardous Waste Sites. This
data sheet will accompany any personnel when medical assistance or transport to
hospital facilities is required. If more space is required, use the back of this
sheet.

Project: NTC, Orlando

Name:

Address:

Home Telephone: Area Code ( )
Age: __ Height: Weight:

In case of emergency, contact:

Address:

Telephone: Area Code ( )

Do you wear contact lenses? Yes ( ) No ( )
Allergies:

List medication(s) taken regularly:

Particular sensitivities:

Previous/current medical conditions or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code ( )

NTC_Orl.HSP
MVL07.94 8-3
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8.5 EMERGENCY TELEPHONE NUMBERS

NTC_Orl.HSP
MVL.07.94

Orlando Police Department

Main Base Police Emergency

Rescue Service

Main Base Naval Hospital

Primary Hospital
Main Base (Winter Park Memorial Hospital
Area "C" (Florida Hospital
Herndon Annex (Orlando General Hospital
McCoy Annex (Orlando Regional Medical Center)

Alternate Hospital
Main Base and Herndon Annex (Florida Hospital)
Area "C" (Winter Park Memorial Hospital)
McCoy Annex

Fire Department
Main Base
General

Offsite Emergency Services

Poison Control Center

National Response Center

Regional USEPA Emergency Response

NTC, Orlando Officer of the Day

Site HSO: To be determined

Site FOL: Gerry Girardot

Task Order Manager: James Manning

Project HSS: To be determined

ABB-ES HSM: (C.E. Sundguist

(407)

(407)

(407)
(407)
(407)

(407)

(407)

(407)

(407)

(800)
(800)
(904)

(407)

(904)
(904)

¢ )

911

646-4444

911

646-4911

646-7320

897-1940

275-5150

841-5111

897-1940

646-7320

None

646-4333

911

911

962-1253

424-8802

488-1554

646-4501

269-7012

269-7012

(207) 775-5401 %3309
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8.6 ROUTES TO EMERGENCY MEDICAL FACILITIES In the event of a life-threatening
situation, the Naval Hospital on the Main Base will provide care. For less
critical situations, or if medical assistance is required at other than the Main
Base, the following sources of medical assistance apply. The NTC, Orlando Officer
of the Day must be informed of any incident or accident that requires medical
attention as soon as possible.

The primary source of medical assistance for Main Base is:

Facility Name: Winter Park Memorial Hospital

Address: 200 Lakemont Avenue, Winter Park, FL

Telephone Number: (407) 646-7000; Emergency (407) 646-7320

Directions to primary source of medical assistance from Main Base (Figure 8-1):

From project site leave Main Base going north through the North Cate.
Continue north on Lakemont Avenue for about 1.7 miles. The hospital is on
the right between the intersections of Mizell Avenue and Aloma Avenue.

The primary source of medical assistance for Area "C" is:

Facility Name: Florida Hospital

Address: 601 E. Rollins Street, Orlando, FL

Telephone Number: (407) 896-6611: Emexrgency (407) 897-1940

Directions to primary source of medical assistance from Area "C" (Figure 8-1):

From project site leave Area "C" and turn right onto Maguire. Continue to
Colonial Drive (SR 50). Turn right (west) and continue to Mills Avenue
(Highway 17/92). Turn right (north) to Rollins Street. The Florida Hospital
is on the left (west) side of Mills Avenue, at the intersection with Rollins
Street.

The primary source of medical assistance for Herndon Annex is:

Facility Name: Orlando General Hospital

Address: 7727 Lake Underhill Road, Orlando, FL

Telephone Number: (407 277-8110; Emergency (407) 275-5150

Directions to primary source of medical assistance from Herndon Annex (Figure
8-1):

From project site leave Herndon Annex going east on Kalmia to Semoran
Boulevard. Take a right (south) at Semoran Boulevard. Continue to the Lake
Underhill Road intersection and turn left (east, just past the East-West
Expressway overpass). Continue for about 1.8 miles to the hospital on the

NTC_Orl.HSP
MVL07.94 8-5
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left, which is between the intersections of Goldenrod Road and Chickasaw
Trail.

The primary source of medical assistance for McCoy Annex is:

Facility Name: Orlando Regional Medical Center

Address: 1414 Kuhl Avenue, Orlando, FL

Telephone Number: (407) 841-5111; Emergency (407) 841-5111

Directions to primary source of medical assistance from McCoy Annex (Figure 8-2):

From project site leave McCoy Annex througsh the north Daetwyler Drive
entrance. Turn left (west) on the frontage road (McCoy Road) along the Bee-
Line Expressway and continue to the South Orange Avenue intersection. Turn
right (north) and continue for about 5.4 miles to the hospital on the left,
which is between the side roads of Sturtevant and Underwood Streets. Kuhl
Avenue is behind the hospital.

Alternate source of medical assistance for Main Base and Herndon Annex is:

Facility Name: Florida Hospital

Address: 601 E. Rollins Street, Orlando, FL

Telephone Number: (407) 896-6611;: Emergency (407) 897-1940

Directions to alternate source of medical assistance from Main Base (Figure 8-3):

From project site leave Main Base through the Maguire Gate. Continue on
Maguire Boulevard to the Colonial Drive (SR 50) intersection. Turn right
(west) and continue to the Mills Avenue intersection. Turn right (north) and
continue about 1.4 miles to Rollins Street. The hospital is on the left

(west) .

Directions to alternate source of medical assistance from Herndon Annex (Figure
8-3):

From project site leave Herndon Annex going east on Kalmia. Take a left
(north) onto Semoran Boulevard (SR 436) and continue to the Colonial Drive
(SR 50) intersection. Turn left (west) and continue to the Mills Avenue
intersection. Turn right (north) and continue about 1.4 miles to Rollins
Street. The hospital is on the left (west).

The alternate source of medical assistance for Area "C" is:

Facility Name: Winter park Memorial Hospital

Address: 200 Lakemont Avenue, Winter Park, FL

Telephone Number: (407) 646-7000; Emergency (407) 646-7320

NTC_Orl.HSP
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Directions to alternate source of medical assistance from Area "C" (Figure A-3):

From project site leave Area C and turn right onto Maguire. Continue to the
Colonial drive (SR 50) intersection. Turn left (east) and continue until the
Bennet Road intersection. Turn left (north) and continue until Corrine Drive
and turn left (west). Continue on Corrine Drive and turn right (east) at
Glenridge Way. Follow Glenridge and turn left (north) at Lakemont Avenue.
Continue north on Lakemont Avenue for about 1.7 miles. The hospital is on
the right between the intersections of Mizell Avenue and Aloma Avenue.

There is no alternate source of medical assistance for McCoy Annex within 10
miles.

NTC_Orl.HSP
MVL.07.94 8-7
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APPENDIX A
AUTHORITY AND RESPONSIBILITY OF HEALTH AND SAFETY PERSONNEL



This section describes the health and safety designations and general respon-
sibilities that will be employed for the pProject.

A.1 HEALTH AND SAFETY MANAGER

The Health and Safety Manager (HSM), ABB Environmental Services, Inc. (ABB-ES),
can be reached by telephone at (207) 775-5401 in Portland, Maine. The HSM has
final authority over health and safety issues that are not resolved at the site
or through the Health and Safety Supervisor (HSS), and has overall responsibility

individual chosen to serve as the site HSO for this field operation; (2) review
and approval of site-specific HASPs developed by the HSO, as well as any
igni 7 (3) oversight of the daily
efforts of the HSO; (4) resolution of site disputes involving health and safety .
issues; and (5) implementation of the HASP by the HSO. The HSS will notify the
HSM of any Stop Work Orders issued by an HSO.
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APPENDIX B TRAINING PROGRAM

All personnel working on an ABB-ES site who potentially may be exposed to toxic
substances or hazardous materials will participate in an initial and an annual
refresher and/or supervisory training (as appropriate), as well as site-specific
training before commencement of the on-site assignment. The initial Health and

29 CFR 1910.120. 1In addition to the initial training, ABB-ES uses 8-hour annual
refresher and supervisory training elements, which are augmented by site-specific
training regarding site hazards and specialized problems and protocols.

B.1 INITIAL TRAINING

All site-assigned personnel who are potentially exposed to toxic substances or
hazardous materials will be required to participate in a training course on
hazardous waste site operations. This training is required under provisions of
the OSHA standard, and must consist of 40 hours covering the following areas:

. familiarity with the regulations and implications of OSHA regulations
in 29 CFR 1910.120

. familiarity with the organizational structure responsible for site
health and safety

. explanation of the medial surveillance requirements, including
recognition of health hazards

. instruction in the use and maintenance of personal protective
equipment

. identification and analysis of site chemical and physical hazards

. instruction regarding monitoring equipment, including personnel and

environmental sampling instruments

J site control and decontamination procedures
. contingency planning
. confined-space entry procedures

B.2 ANNUAL REFRESHER/SUPERVISORY TRAINING

Annually, all personnel required to participate in the initial training will take
an 8-hour refresher training course. Those personnel with either site supervisory
or health and safety responsibilities will also have an additional 8 hours of
training beyond the initial 40 hours. The 8-hour supervisory training meets
requirements of the annual refresher.
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B.3 SITE-SPECIFIC TRAINING

All personnel assigned to an ABB-ES site must participate in the site-specific
training presentation, which will cover major elements of the site HASP, as well
as health and safety procedures regarding an individual’s specific job
responsibilities and tasks. The site HSO or health and safety designee will
provide this training before an individual is permitted to work in a downrange
position.

B.4 OTHER TRAINING

Additional training will be provided as determined by the HSM or the HSS, and may
include additional refreshers on personal protective equipment, instrumentation,
CPR, first aid, or any other pertinent health- or safety-related subject.
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APPENDIX C MEDICAL SURVEILLANCE PROGRAM
C.1 HEALTH MONITORING PROGRAM

A
MonitoringProgram,whichisiﬂmlementedthroughEnvironmentalMedicineResources,
Inc., a company consisting of a team of physicians and support personnel who
specialize in occupational medicine. The health monitoring program consists of
an initial medical examination to establish the employee’s general health profile
which provides important baseline laboratory data for later comparative study and
annual examinations, The contents of the initial comprehensive physical
examination and laboratory testing routine are listed in Table C-1. Follow-up
examinations are completed annually for all personnel enrolled in the health
monitoring program, or more frequently if Project assignments warrant testing
following specific field activities.

C.2 REVIEW OF EXPOSURE SYMPTOMS

Symptoms of exposure to hazardous materials will be reviewed for each site to
indicate to personnel the recognized signs of possible eéxposure to those
materials. This information will be supplemented with a discussion of the need
for objectivity in the personal health assessment to account for normal reaction
to stressful situations. The HSO will watch for outward evidence of changes in
worker health, Symptoms may include skin irritations, skin discoloration, eye
irritation, muscular soreness, fatigue, nervousness or irritability, intolerance
to heat or cold, or loss of appetite. Employees will routinely be asked to assess
their general state of health during the Project. Special medical monitoring may
be identified for certain sites.
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TABLE C-1
BASELINE HEALTH MONITORING PROGRAM

PHYSICAL EXAMINATION

medical history
medical examination
vision: - ~near/distant
- ~color
audiometry
radiology: PA/LAT
spirometry
electrocardiogram

LABORATORY ANALYSIS

Complete Blood Counts and Chemistries

white blood count
differential cell counts
methemoglobin

uric acid

lactic dehydrogenase

afkaline phosphatase

calcium

phosphorus

cholesterol

urea nitrogen

glucose

albumin

globulin

total protein

totat bilirubin

serum glutamic oxalacetic transaminase
hemoglobin and /or hematocrit

Urine Analysis

color and character
specific gravity

pH

protein

acetone

glucose

microscopic examination

Biotox Panel
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APPENDIX D ENGINEERING CONTROLS

Whenever feasible, engineering controls will be used at the site to reduce
employee exposure to hazardous substances. Feasible engineering controls include
the following:

. the use of pressurized cabs or control booths

. the use of remotely operated materials-handling equipment
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APPENDIX E PERSONAL PROTEGTIVE EQUIPMENT

E.1 PERSONAL PROTECTION LEVEL DETERMINATION

The level of personal protective equipment required will be determined by the type
and levels of waste or spill material present at the site where project personnel
may be exposed. In situations where the types of waste or spill material on-site
are unknown, the hazards are not clearly established, or the situation changes
during on-site activities, the HSO must make a reasonable determination of the
level of protection that will ensure the safety of investigators and response
personnel until potential hazards have been determined through monitoring,
sampling, informational assessment, laboratory analyses, or other reliable
methods. Once the hazards have been determined, protective levels commensurate
with the hazards will be used. Protection requirements will be evaluated on a
continuous basis to reflect new information as it is acquired.

E.2 LEVELS OF PROTECTION

The following subsections describe the basic composition of the generally

recognized protective ensembles to be used for site operations. Specific
components for any level of protection will be selected based on hazard assess-
ment; additional elements will be added as necessary. Disposable protective

clothing, gloves, and other equipment, exclusive of respirators, should be used
when feasible to minimize risks during decontamination and possible cross-con- .
tamination during sample handling.

E.2.1 Level A

Level A protection provides the highest level of protection for skin, eyes, and
the respiratory system. It is appropriate for conditions where there are
potential or actual high concentrations of atmospheric vapors, gases, or
particulates. Level A should be used if site operations or work functions involve
a high potential for splash, immersion, or €Xposure to unexpected vapors, gases,
or particulates of materials that are harmful to the skin or capable of being
absorbed through the intact skin. Level A is used primarily for emergency
situations or when the following conditions exist: (1) vapors or mists of strong
acids; (2) known or pProbable immediately dangerous to life and health (IDLH)
atmospheres with dermally active compounds; (3) high atmospheric concentrations
of compounds that can be absorbed through the skin; and (4) operations that must
be conducted in a confined, poorly ventilated area, where conditions requiring
Level A have not yet been eliminated. The fully encapsulating suit and the
pressure-demand self-contained breathing apparatus (SCBA) or hoseline respirator
are the key elements in Level A personal protective equipment (PPE).

Level A equipment includes the following items:

. SCBA (pressure demand) OR supplied air respirator (pressure demand
with escape mask)

. total encapsulating suit
. coveralls (optional)
NTC_Orl.HSP
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E.2.2

long underwear

gloves (outer, chemical-resistant)

gloves (inner, chemical-resistant)

boots (chemical-resistant, steel-toed, steel shank)
hardhat (optional)

disposable protective suit, gloves, and boots (to be worn over or
under encapsulating suit)

two-way radios

Level B

Level B protection should be used when the type and atmospheric concentration of
substances have been identified and require a high level of respiratory
protection; however, the atmospheric contaminant, splashing liquid, or other
direct contact will not adversely affect or be absorbed through any exposed skin.
This includes atmospheres with IDLH concentrations of specific substances that
do not (1) represent a severe skin hazard, or (2) meet the criteria for use of
air-purifying respirators. Level B has the same respiratory protection criteria
as Level A; however, dermal exposure is not as severe.

Level

E.2.3

B

equipment includes the following items:

SCBA (pressure demand) OR supplied air respirator (pressure demand
with escape SCBA)

hooded chemical-resistant clothing (coated Tyvek)

coveralls (optional)

gloves (outer, chemical-resistant)

gloves (inner, chemical-resistant)

boots (chemical-resistant, steel-toed, steel shank)

boot covers (chemical-resistant) (optional)

hardhat (optional)

two-way radio (to be worn under outside protective clothing)
face shield (optional)

Level C

Level C protection should be used when the atmospheric contaminant, liquid
splashes, or other direct contact will not adversely affect or be absorbed through

any exposed skin. In addition, the types of air contaminants must have been
NTC_Orl.HSP
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identified, the concentration measured, and ap air-purifying respirator must be
available that can remove the contaminants. Anp air-purifying respirator can only
be used if the oXygen content in the air is at least 19.5 percent, the contaminant
has adequate warning properties (e.g., odor, taste, and irritating effect
thresholds within two times the Threshold Limjt Value), the concentration of the
contaminant does not exceed the IDLH, and the worker has been fit-tested. Level C
has the same splash protection as Level B; however, cartridge respirators are used
instead of SCBAs.

Level C equipment includes the following items:

. full-face respirator (cartridge)

. hooded chemical-resistant clothing (coated Tyvek)

. coveralls (optional)

. gloves (inner, chemical-resistant)

. gloves (outer, chemical-resistant)

. boots (chemical-resistant, steel-toed, steel shank)
. boot covers (chemical-resistant) (optional)

. hardhat (optional)

. escape mask (optional)

. two-way radios (worn under outside protective clothing)
. face shield (optional)

E.2.4 Level D

Level D is a work uniform affording minimal protection and is used for nuisance
contaminants only. Level D protection should only be used when the atmosphere
contains no known hazard, all potential airborne contaminants can be monitored
for, and work functions preclude splash, immersion, or the potential for
unexpected inhalation or contact with hazardous levels of any chemical.

Level D equipment includes the following items:

. coveralls
. gloves (optional)
. boots (chemical-resistant, steel-toed, steel shank)
. boot covers (chemical-resistant) (optional)
. safety glasses or chemical splash goggles (optional)
. hardhat (optional)
. escape mask (optional)
. face shield (optional)
NTC_Ori.HsSP
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APPENDIX F MONITORING EQUIPMENT

conditions are identified. At a minimum, monitoring will include evaluations for
combustible atmospheres, oxygen-deficient eénvironments, hazardous concentrations
of airborne contaminants, and radiocactivity.

F.1 AIR SAMPLING: EQUIPMENT, CALIBRATION, AND MAINTENANCE

To the extent feasible, the presence of airborne contaminants will be evaluated
through the use of direct-reading instrumentation. Information gathered will be

F.1.1 1ISC MX-241 Dual Detector

This meter monitors for combustible gases and oxygen. It can be used to determine
(1) if an area contains concentrations of combustible gases with readings in
percentage of the lower explosive limit (LEL); and (2) the percentage of oxygen.
This equipment will be calibrated in accordance with the manufacturer's
instructions.

This instrument also is calibrated to methane and monitors combustible gases in,
the percentage of the lower explosive limit. It will be calibrated in accordance
with the manufacturer's instructions.

F.1.2 1ISD HS267

F.1.3 Photovac Organic Vapor Analyzer 10850

The Organic Vapor Analyzer (OVA) is a total organic vapor analyzer capable of
detecting volatile organic compounds (VOCs) that can be ionized by ultraviolet
(UV) light. Model 10S50 is commonly used on-site to estimate the presence of VOCs
for purposes of crew protection, well screen placement, and selection of samples
for further analysis. The principle of operation is twofold: (1) the ambient
temperature gas chromatograph, which breaks down mixtures of VOCs into individual
components identified by retention time; and (2) detection accomplished by
ionization in UV light. The charged component then Moves to an electrode which,
in turn, results in a meter deflection proportional to the concentration of the
contaminant. This instrument does not read out directly in ppm unless calibrated
against the material being measured: therefore, results must be interpreted
conservatively and with care. Calibration and maintenance will be performed in
accordance with the manufacturer’s instructions.
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F.1.4 HNU IS101, OVM Model 580A, and Photovac TIP Photoionization Detector

Like the OVA, the photoionization detector (PID) operates on the basis of
ionization of the contaminant, which results in g meter deflection proportional
to the concentration of the contaminant. In the PID, ionization is caused by a
UV light source. The strength of the UV, measured in electron volts (eV),
determines which contaminants can be ionized. The HNU can use three different-
strength UV sources, including 9.6, 10.2, and 11.7 eV; only the 10.2- and 11.7-ev
probes are currently available for field use. The TIP operates using a UV light
source of 10.6 eV. Calibration and maintenance will be performed in accordance
with the manufacturer’s instructions.

F.1.5 Detector Tubes (MSA and Draeger)

A colorimetric detector tube ig a direct-reading instrument consisting of a glass
tube impregnated with an indicating chemical, which is connected to a piston
cylinder or bellows-type pump. A known volume of air is drawn through the glass
tube. The contaminant in the air reacts with the indicator chemical, producing
a stain the length of which is proportional to the contaminant’s concentration,
Care must be taken when using the detector tubes because reliability of the
results depends on the proper pump calibration, the degree of stability of the
reacting chemical, and the ambient temperature. Interfering gases or vapors can
also positively or negatively affect measured results, Calibration and
maintenance will be performed in accordance with the manufacturer’s instructions.

F.2 PERSONAL MONITORING: EQUIPMENT, CALIBRATION, AND MAINTENANCE

Personal monitoring will be undertaken to characterize exposure of high-risk
employees to hazardous substances encountered on-site,

F.2.1 Personal Sampling Pumps

collection media. The units can be used to draw volumes from 2 to 3 liters per
minute. Calibration will be conducted using standard industrial hygiene pProtocols
before and after each sampling session (i.e., each day’s use).

F.2.2 Passive Dosimeters or Gas Badges

These devices are nonmechanical collection devices used to monitor for organic
vapors and various gases. The device is worn by an employee and then sent to an
industrial hygiene laboratory for analysis.

F.2.3 Thermoluminescent Dosimetry Body Badges

These devices are nonmechanical collection devices used to monitor for x-ray,

beta, and gamma radiation exposure. The badges are worn by ABB-ES employees and
sent quarterly to Tech/Ops Landauer, Inc., for analysis.
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APPENDIX G ZONATION

The site itself will normally be divided into three zones: (1) the majority of
the work area, considered the Exclusion Zone; (2) limited areas serving as the
Support Zone: and (3) an area for decontamination called the Contamination
Reduction Zone (CRZ) .

G.1 EXCLUSION ZONE

to support areas and off-site locations. The Exclusion Zone is demarcated by the
Hot Line (i.e., a tape line or physical barrier), Personnel entering the
Exclusion Zone must (1) enter through the CRZ; (2) wear the Prescribed level of
protection; and (3) be otherwise authorized to enter the Exclusion Zone. Any
personnel, equipment, or materials exiting the Exclusion Zone will be considered
contaminated. Personnel will be subject to decontamination; equipment and
materials will either be subject to decontamination or containerized in
uncontaminated devices.

Within the Exclusion Zone, specific locations or restricted areas (clearly marked
or identified) will be established (as necessary) for particular locations or
around specific site operations. In the case of well drilling or excavation
operations, a restricted area will be established that includes a minimum 30-foot
radius from the dril}l rig or excavation operation. Other restricted areas may
include drum areas, active site areas, sources of combustible gases or air
contaminants, or other dangerous areas as they are identified. Access for
emergency services to areas of specific site operations will be established.

G.2 CONTAMINATION REDUCTION ZONE

Moving out from the Exclusion Zone, starting at the Hot Line and continuing to
the Contamination Control Line, is the CRZ. The CRZ is a transition zone between
contaminated and uncontaminated areas of the site. When "hot" or contaminated
personnel equipment, or materials cross the Hot Line, they are assumed to be ag
hot or contaminated as they are going to be from site operations. Being subjected
to the decontamination pProcess, they become less contaminated; when they reach
the Contamination Control Line, they are clean and can exit the CRZ without
Spreading contamination.

for full personnel and portable equipment decontamination are kept. A separate
facility will be established for heavy equipment decontamination. In addition,
certain safety equipment (e.g., emergency eye wash, fire extinguisher, stretcher,
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G.3 SUPPORT ZONE

The Support Zone is the outermost zone of the site, separated from the CRZ by the
Contamination Control Line; it is considered a clean area. Movement of personnel
and materials from the Support Zone into the CRZ is generally unrestricted, except
as required through access points controlled for administrative purposes.
However, only uncontaminated/decontaminated personnel or materials may enter the
Support Zone from the CRZ.

The Support Zone contains the necessary support facilities (including personal
hygiene facilities) for site operations. It also serves as the communications
center and source of emergency assistance for operations in the Exclusion Zone
and CRZ. A log of all persons entering the site will be maintained by the HSO,
the field operations leader, or the site designee.
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APPENDIX H WORK PRACTICES

H.1 GENERAL

Workers will be expected to adhere to the established safe work practices for
their respective specialties (e.g., drilling, laboratory analysis, and
construction). The need to exercise caution in the performance of specific work
tasks is made more acute due to (1) weather conditions; (2) restricted mobility
and reduced peripheral vision caused by the protective gear itself; (3) the need
to maintain integrity of the protective gear; and (4) the increased difficulcy
in communicating caused by respirators. Work at the site will be conducted
according to established protocol and guidelines for the safety and health of all
involved. Among the most important of these principles for working at a hazardous
waste site are the following:

. In any unknown situation, always assume the worst conditions and plan
responses accordingly.

. Use the buddy system. Under no conditions will any person be
permitted to enter the Exclusion Zone alone. Establish and maintain
communications. In addition to radio communications, it is advisable
to develop a set of hand signals, because conditions may greatly
impair verbal communications.

. Because no personal protective equipment is 100 percent effective,
all personnel must minimize contact with excavated or contaminated
materials. Plan work areas, decontamination areas, and procedures
accordingly. Do not place equipment or drums on the ground. Do not
sit on drums or other materials. Do not sit or kneel on the ground
in the Exclusion Zone or CRZ. Avoid standing in or walking through
puddles or stained soil.

. Disposable items will be used, when possible, to minimize risks
during decontamination and possible cross-contamination during
sample-handling.

. Smoking, eating, or drinking in the work area and before decontami -
nation will not be allowed. Oral ingestion of contaminants is a
likely means of introducing toxic substances into the body.

. Avoid heat and other work stresses related to wearing protective
gear. Work breaks should be planned to prevent stress-related
accidents or fatigue.

. Maintain monitoring systems. Conditions can change quickly if
subsurface areas of contamination are penetrated.

. Conflicting situations that may arise concerning safety requirements
and working conditions must be addressed and resolved rapidly by the
HS0 to avoid any motivation or pressure to circumvent established
safety policy.
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. To the extent feasible, handling of contaminated materials should be
done in a remote area, particularly when drummed or other container-
ized hazardous waste materials are found on-site. Every effort
should be made to identify the contents of containers found on-site
before they are subject to material-handling applications.

. Personnel must be observant of not only their own immediate
surroundings but also that of others. Everyone will be working under
constraints; therefore, a team effort is needed to notice and warn
of impending dangerous situations, Extra precautions are necessary
when working near heavy equipment while using personnel protective
gear because vision, hearing, and communication can be restricted.

. Contact lenses are not allowed to be worn on-site; if corrosive or
lachrymose substances enter the eyes, proper flushing is impeded.

. Rigorous contingency planning and dissemination of plans to all
personnel minimizes the impact of rapidly changing safety protocols
in response to changing site conditions,

use of alcohol or working while ill during field investigation

assignments.
. The site leader, HSO, and sampling personnel will maintain project
records in a bound notebook (e.g., daily activities, meetings,

incidents, and data). Notebooks will remain on-site for the project
duration so that replacement personnel may add information, thereby
maintaining continuity. The notebooks and daily records will become
part of the permanent project file.

H.2 SITE ENTRY PROCEDURES

In most cases, ABB-ES teams are not the first on-site investigators. Considerable
knowledge of site history and current status allows preparation of a HASP with
reasonable assurance that personnel are adequately protected. In the event that

and assign the appropriate level of personal protective equipment, the following
procedures should be followed. It must be understood that verification of the
level of contamination (even with background information) will always require some
of the following steps.

1. Recognize that ABB-ES's presence on-site implies a perceived
contamination potential by the client.

2. Assume that the site ig contaminated and conduct a site safety
Teconnaissance, consisting of the following activities:
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. Establish a CRZ (decontamination area) .

. Survey the site at the highest level of protection practicable,
beginning with a perimeter survey and gradually covering all
areas of proposed activity with the following (as appropriate):

- HNU PI meter or equivalent

- OVA

- radiation survey meter

- personal air sampling pumps

- chemically reactive indicator tubes
- oxygen-deficiency meter

- explosive mixture meter

. Establish a "hot zone."
. Review data, assess risk, and select the appropriate level of
protection.
3. Prepare a summary site HASP and document all data acquired.

NTC_Orl.HSP
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APPENDIX I PERMIT-REQUIRED CONFINED SPACES

I.1 INTRODUCTION

(Table I-1). Because of this, OSHA developed the Permit-Required Confined Spaces
Standard (29 CFR 1910.146) .

considered permit-required unless otherwise allowed by the Health and Safety
Manager (HSM).

Before entry into a confined space is permitted, the Health and Safety Officer
(HSO) will ensure that the Health and Safety Plan (HASP) addresses the entry and
that the entry permit has been issued. Items that will be addressed in the HASP
and/or the Permit will include the following:

. Measures to use to prevent unauthorized entry.

. Identification and evaluation of the hazards.

. Means, procedures, and practices necessary for safe entry.

. Availability and proper use of required equipment.

. Procedures to determine if acceptable entry conditions exist and that

they are maintained before and during entry.

. Testing or monitoring of space to €nsure acceptable conditions are
maintained.
. Identification of associates with active roles such as authorized

entrants, attendants, entry supervisor, and rescue including
assignment of duties.

. Training
. Rescue procedures
. Permit preparation, issuance, use, and cancellation.
. Coordination of entry with subcontractor.
. Review of entry operations
NTC_Orl.HSP
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TABLE I-1

ACCIDENTS AND ILLNESS TYPE

CONFINED SPACE (CS)

REF. NO.  ACCIDENT AND ILLNESS TyPE EVENTS INJURIES  FATALITIES
1 Atmospheric Condition in CS 80 72 78
2 Explosion or Fire in CS 15 49 15
3 Explosion or Fire at Point-of-Entry to CS 23 20 32
4 Electrocution or Electrical Shock 11 2 9
5 Caught In/Crushing of CS 10 3 10
6 Trapped in Unstable Materials in CS 16 0 16
7 Struck by Falling Objects in CS 15 1 14
8 Falls (while in CS; not into CS) 27 26 1
9 Ingress/Egress of CS 33 30 3
10 Insufficient Maneuverability in CS 15 15 0
11 Eye Injury in CS 10 10 0
12 Contact with Temperature Extreme in CS 7 4 3
13 Noise in CS 1 1 0
14 Vibration in CS 1 1 0
15 Stress from Excess Exertion in CS 12 0 12
Totals 276 234 193

Safety Sciences, San Diego, California - 1977 [1]
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1.2 MEASURES To PREVENT UNAUTHORIZED ENTRY

Depending on site conditions, the actual confined space plus a suitable area
around the entrance will be considered the Exclusion Zone. Only those who meet

method The actual confined space will remain sealed, locked, or otherwise
protected until authorization for entry is given. If the entryway into the

I.3 IDENTIFICATION AND EVALUATION OF HAZARDS

When evaluating a confined space and determining its eXposure potential, both
physical and chemical hazards must be considered,

I.3.1 Physical Classification
Confined Spaces are defined as areas large enough and so configured that an

employee can enter the space and perform assigned work, has limited Or restricted.
access, and is not designed for continuous occupancy. Confined spaces can be

parts. Any combination of these parameters changes the nature of the hazards

eéncountered. Degreasers, pits, and certain types of storage tanks may be
classified as open-top confined spaces that usually contain no moving parts.
However, gases that are heavier than air (i.e., butane, propane, and other

hydrocarbons) remain in depressions and will flow to low points where they are
difficult to remove. Open-top water tanks or test pits that appear harmless may
develop toxic atmospheres (e.g., hydrogen sulfide or chlorinated hydrocarbons)
from the vaporization of contaminated water or soil. Therefore, these heavier-
than-air gases are a Primary concern when entering such a confined space. Other
hazards may develop due to the work performed in the confined Space or corrosive
residues that accelerate the decomposition of scaffolding supports and electrical
components,

Confined spaces such as Seéwers, casings, tanks, silos, vaults, and compartments
of ships usually have limited access. The problems associated with entry into
these areas are similar to those that occur in open-top confined spaces. However,
limited access increases the risk of injury. Heavier-than-air gases (e.g., carbon
dioxide and Propane) may lie in a tank or vault for hours or even days after the
container is opened. Because some gases are odorless, the hazard may be
overlooked, with fatal results. Lighter-than-air gases may also be trapped within
an enclosed-type confined Space, especially those with access from the bottom or
sides.

NTC_Orl.HSP
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The most hazardous confined space is one that combines limited access and
mechanical or electrical devices. All the hazards of OPen-top and limited-accesg

properly isolated, may inadvertently be activated after entry. Such equipment
may also contain physical hazards that further complicate the work environment

I1.3.1.1 Physical Hazards. Physical hazards that may be eéncountered in a confined
space include non-chemical , physiologic Stresses such as thermal effects (heat
and cold), noise, vibration, radiation, and fatigue.

1.3.1.1.1  Thermal Effects. Four factors influence the interchange of heat
between humans and the environment:

. air temperature

. air velocity

. moisture contained in the air
. radiant heat

Because of the nature and design of most confined Spaces, moisture content and
radiant heat are difficult to control. As the body temperature rises progres-

sively, a worker continues to function until the body temperature reaches 38 3°
to 39.4°C (101° to 103°F). When this body temperature is exceeded, the worker

is less efficient, and is prone to heat exhaustion, heat cramps, or heat stroke.
In a cold environment, certain physiologic mechanisms come into play that tend
to limit heat loss and increase heat production. The most severe strain in cold
conditions is the chilling of eéxXtremities so that activity is restricted. Special
Precautions must be taken in cold environments to brevent frostbite, trench foot,
and general hypothermia.

outside the confined space. If the workers inside cannot hear commands or danger
signals due to excessive noise, the Probability of severe accidents can increase.

1.3.1.1.3 other Physical Hazards. Some physical hazards cannot be eliminated
because of the nature of the confined space or the work to be performed, including
items such as scaffolding, surface residues, and structural hazards. The use of
scaffolding in confined Spaces has contributed to many accidents caused by workers
or materials falling, improper use of guardrails, and lack of maintenance to
ensure worker safety. The choice of material used for scaffolding depends on the
type of work to be performed, the calculated weight to be supported, the surface
on which the scaffolding is pPlaced, and the substance Previously stored in the
confined space,

Surface residues in confined spaces can increase the already hazardous conditions
of electrical shock, reaction of incompatible materials, liberation of toxic
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substances, and bodily injury due to slips, trips, and falls. Without protective
clothing, additional health hazards may arise due to surface residues.

Structural hazards within a confined space (e.g., baffles in horizontal tanks,
trays in vertical towers, bends in tunnels, overhead structural members, or
scaffolding installed for maintenance) constitute Physical hazards that are
exacerbated by the physical surroundings. 1In dealing with structural hazards,
workers must review and enforce safety precautions to ensure safety.

Rescue procedures may require withdrawal of an injured or unconscious person.
Careful planning must be given to the relationship between the internal structure,
the exit opening, and the worker. Provisions must be made so the victim is
positioned in front of the opening in such a configuration that he/she can be
removed from the space. If the worker is above the opening, the system must
include a rescue arrangement operated from outside the confined space, if
possible, by which the worker can be lowered and removed without injury.

I.3.2 Chemical Classifications

hazards. The classification is based on characteristics of the confined space,
oxygen level, flammability, and toxicity. Table I-2 defines the parameters of
each classification. If any of the hazards present a situation that is Immedi-
ately Dangerous to Life and Health (IDLH), the confined space is designated as
Class A and requires Level A or B personal protective equipment. The classifica-
tion is determined by the most hazardous condition of entering, working in, and
exiting a confined space. Class B confined spaces have the potential for causing
injury and illness, but are not IDLH (Level B or C personal protective equipment) .
A Class C confined space is one in which the chemical hazard potential is minimal

I.3.2.1 Hazardous Atmospheres

Hazardous atmospheres encountered in confined spaces can be divided into four
categories: (1) oxygen-deficient, (2) flammable, (3) toxic, and (4) irritant
and/or corrosive.

1.3.2.1.1 Oxygen-Deficient Atmosphere. The normal atmosphere is composed of
approximately 20.9 percent oxXygen, /8.1 percent nitrogen, and 1 percent argon,
with small amounts of various other gases. Reduction of oxXygen in a confined
space may be the result of either consumption or displacement.

The consumption of OXygen occurs during combustion of flammable substances, as
in welding, heating, cutting, and brazing. A more subtle consumption of oxygen
occurs biologically (e.g., during the bacterial action of the fermentation
process). Oxygen may also be consumed during chemical reactions (e.g., formation
of rust [iron oxide] on the exposed surface of the confined space) .

A second cause of oxygen deficiency is displacement by another gas. Helium,
argon, and nitrogen are examples of gases that are intentionally used to displace
air and which therefore reduce the oxygen level. Carbon dioxide may be
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Table 1-2

Confined Space Classification Table

PARAMETERS

CLASS A (LEVEL A OR B PPE)

CLAss B (LEVEL B oR C PPE)

CLAss C (LEVEL D PPE)

Characteristics

Oxygen

Flammability Characteristics

Toxicity

Respiratory Protection

Immediately dangerous to life: rescue procedures
require the entry of more than one individual fully
equipped with life-support equipment; mainte-
nance of communication requires an additional
standby person stationed within the confined
space.

19.4 percent or less *(122-mm Hg) or greater than
23.5 percent *(190 mm Hg)

20 percent or greater LEL
**|DLH

SCBA or supplied air respirator with escape
bottle.

Dangerous, but not immediately lite-threatening:
rescue procedures require the entry of no more
than one individual fully equipped with life-sup-
port equipment; indirect visual or auditory com-
munication with workers.

19.5 to 20.9 percent *(122- to 147-mm Hg) or 20.9
to 23.5 percent (163- to 190-mm Hg)

10 to 19 percent LEL

Between the TLV/PEL and the **IDLH. If air-
purifying respirators are used, maximum level
based on breakthrough time (1,000 ppm maxi-
mum).

SCBA, supplied air respirator with escape bottle
or air-purifying respirator.

Potential hazard requires no modification of
work procedures: standard rescue proce-
dures, direct communication with workers
from outside the confined space.

19.5 to 20.9 percent *(148- to 163-rnm Hg)

10-percent LEL or less

Less than the TLV/PEL.

None.

* Based on total atmospheric pressure of 760-mm Hg (sea level).

*x Immediately Dangerous to Life and Health, as referen

guides, or other recognized authorities,

Notes:

Hg = mercury; LEL = Lower Explosive Limit; PEL =
SCBA = Self-Contained Breathing Apparatus; TLV =

PPE = Personal Protective Equipment

NTC_Orl.HSP
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intentionally introduced to displace air, but can also naturally displace air
(e.g., in sewers, Storage bins, wells, tunnels, wine vats, and grain elevators).

1.3.2.1.2 Flammable Atmosphere. A flammable atmosphere generally arises from
vaporization of flammable liquids, by-products of work, chemical reactions,
enriched-oxygen atmospheres, concentrations of combustible dusts, and desorption
of chemicals from inner surfaces of the confined space. An atmosphere becomes
flammable when, in the presence of oxygen, the concentration is neither too rich
nor too lean to burn. Combustible gases or vapors will accumulate when there ig
inadequate ventilation in an area (e.g., a confined space). Flammable gases
(e.g., acetylene, butane, propane, hydrogen, methane, natural or manufactured
gases, or vapors from liquid hydrocarbons) can be trapped in a confined space.
Heavier-than-air gases will seek lower levels (as in pits, sewers, and various
types of storage tanks and vessels). Ina closed-top tank, lighter-than-air gases
may rise and develop a flammable concentration if trapped at the top of the tank.

1.3.2.1.3 Toxic Atmosphere. The substances regarded as toxic in a confined space
can cover the entire spectrum of gases, vapors, and finely divided airborne dust
in industry. The forces of toxic atmospheres encountered may arise from the
manufacturing process (e.g., in producing polyvinyl chloride, hydrogen chloride
is used, as well as a vinyl chloride monomer, which is carcinogenic); the product
stored (e.g., removing decomposed organic material from a tank can liberate toxic
substances such as hydrogen sulfide); and the operation performed in the confined
space (e.g., welding or brazing with metals capable of producing toxic fumes).

I.3.2.1.4 Trritant (Corrosive) Atmosphere. Irritant or corrosive atmospheres
can be divided into primary and Secondary groups. Primary irritants show

Examples of primary irritants are chlorine, ozone, hydrochloric acid, hydrofluoric
acid, sulfuric acid, nitrogen dioxide, ammonia, and sulfur dioxide. A secondary
irritant is one that may produce systemic toxic effects in addition to surface
irritation; for example, benzene, carbon tetrachloride, ethyl chloride,
1,1,1-trichloroethane, trichloroethylene, and 3-chloropropylene.

Prolonged exposure to irritant or corrosive concentrations in a confined space
may produce little or no evidence of irritation. This has been interpreted to
mean that the worker has adapted to the harmful agent involved. In reality, it
means there has been a general weakening of the body’'s defense reflexes due to
damage of the nerve endings in the mucous membranes of the conjunctive and upper
respiratory tract. The danger in this situation is that the worker is usually
not aware of any decrease in his/her reaction to the toxic substance.

1.3.3 General Safety Hazards

I.3.3.1 Communication Problems. Communication between the worker inside a
confined space and the standby person outside is of utmost importance. If the
worker suddenly feels distressed and is not able to summon help, this condition
could result in a fatality, Frequently, the body positions assumed in a confined
space make it difficult for the standby person to detect an unconscious worker.
When visual monitoring of the worker is not possible because of the design of the

NTC_Orl.HSP
MVL07.94 -7



confined space or location of the entry hatch, a voice- or alarm-activated,
explosion-proof-type communication system is necessary,

Suitable and approved illumination is required to provide sufficient visibility
for work. TIllumination must be intrinsically safe and explosion-proof.

following should be considered: type of confined space to be entered; access to
the entrance: number and size of openings; barriers within the space; maximum
occupancy; and time required for exiting in the event of fire or vapor incursion,
Or to rescue injured workers.

I.4 GENERAL WORK PRACTICES

Before entry into a confined space is allowed, the HSO will ensure that procedures
necessary to ensure safe permit entry are, identified, developed and implemented.
These procedures may include purging and ventilation, and isolation,(lock-out/tag-
out),

I.4.1 Purging and Ventilation

For entering and working in a confined space, environmental control is accom-
plished by purging and ventilation. Purging is the initial step in adjusting the
atmosphere in a confined space to acceptable standards (i.e., Permissible Exposure
Limits [PELs], Threshold Limit Values [TLVs], and LELs). This is accomplished
either by displacing the atmosphere in the confined space with fluid or vapor
(i.e., inert gas, water, steam, and/or cleaning solution) or by forced-air
ventilation.

The method used to purge or ventilate the confined space will be determined by
the potential hazards that arise due to the product stored or produced, the
suspected contaminants, the work to be performed, and the design of the confined
space. When ventilating and/or purging operations are to be performed, the blower
controls must be at a safe distance from the confined space. When a ventilation
system is operational, air flow meéasurements (as well as atmosphere testing) must
be made before each entry to ensure that a safe environmental level is maintained.
Initial testing of the atmosphere should be performed from outside the confined
space before ventilation begins to determine precautions necessary for purging
and ventilating. Testing of more remote regions within the confined space may
be performed once the immediate area within the confined space has been made safe.
Exhaust systems should be designed to protect workers in the surrounding area from
exposure to contaminated air. If flammable concentrations are greater or equal
to 10 percent of the LEL, all electrical equipment must be intrinsically safe and
explosion-proof. Continuous ventilation is required by OSHA where ever feasible.
The atmosphere must be tested until acceptable levels of oxygen and contaminants
are continuously maintained for three tests at 5-minute intervals. Care must be
taken to prevent recirculation of contaminated air and interaction of airborne
contaminants,
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a local generation point throughout the work space to obtain maximum dilution.
However, special pPrecautions must be taken if the ventilating system partially
blocks the exit opening, including methods for providing respirable air to each
worker for the time necessary to exit and for maintaining communications .

I.4.2 Isolation/Lock—out/Tagging

Isolation procedures must be specific for each type of confined Space. Safety
equipment required during this procedure will be designated by the HSO and will
depend on potential hazards involved. A Class A or B confined space must be
completely isolated from all other systems by physical disconnection, double-block
and bleed, or blanking off all lines. 1In continuous systems, where complete
isolation is not possible (e.g., sewers or utility tunnels), specific written
safety procedures must be used. Shutoff valves, serving the confined space, must
be locked in the closed position and tagged for identification. In addition to
blanking, pumps and compressors serving the lineg entering the confined space must
be locked out to Prevent accidental activation. If a drain line is located within
the confined space, provision must be made, when necessary, to tag it and leave
it open; this will be recorded in the HASP.

Electrical isolation of the confined Space to prevent accidental activation of
moving parts that would be hazardous to workers i1s achieved by locking circuit
breakers and/or disconnects in the open (off) position with a key-type padlock.
The only key to the Padlock is to remain with the person working inside the
confined space. If more than one person is inside the confined space, each person
must place his own lock on the circuit breaker. In addition to the lockout
system, there must be an accompanying tag that identifies the operation and
prohibits use.

Mechanical isolation of moving parts can be achieved by disconnecting linkages
Or removing drive belts or chains. Equipment with moving mechanical parts must
also be blocked to prevent accidental rotation,.

I.5 EQUIPMENT

The HSO will ensure that prior to entering a confined space, all required
equipment is present on site, in good working order, and that all associates are
knowledgeable in their use. The HASP and entry Permit will include a list of
necessary protective equipment to be used in the confined Space, as determined
by the HSO. Items to consider include head, eye, face, and foot pProtection
against traumatic injury, respiratory, hand, and body protection for chemical
hazards injuries, as well as ventilating, monitoring and rescue equipment.

Equipment that may be required on siteg includes the following:

. Testing and monitoring equipment

. Ventilating equipment

. Communication equipment

. Personal protective equipment
NTC_Orl.HsP
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. Lighting equipment

. Barriers and shields

. Ladders or other means of ingress or egress
. Rescue and emergency equipment

. Other

Standard items required at all sites are identified on the entry permit.
I.5.1 Eye and Face Protection

If eye-irritating chemicals, vapors, or dusts are present, safety goggles are
required, unless a full-face respirator is used. If both the face and eyes are
exposed to a hazard (e.g., during scraping scale), a full-face shield and goggles
must be used. For those who wear corrective glasses, prescription safety glasses
or goggles can be acquired through ABB-ES. As a general safety pPrecaution, eye
protection meeting the requirements and specifications of American National
Standards Institute (ANST) Standard Z89.1-1981 Class B should be worn at all times
while in the confined space.

I.5.2 Head Protection

Hard hats must be worn if working directly under the manhole or entryway, if there
is any danger of items falling on the worker's head, or as an adjunct to face
protection. All hard hats must meet the requirements and specifications of ANSI
Standard 289.1-1968,

I.5.3 Foot Protection

Steel-toe, steel-shank, chemical-resistant boots (or boot covers) must be worn
when entering a confined space if there is a danger of falling objects, Stepping
on a sharp object or nail, and/or chemical contaminants. All safety-toe footwear
must meet the requirements and specifications of ANSI Standard 241.1-1967.

I.5.4 Body Protection

space will be determined by the HSO, based on all data available. 1In choosing
the level of protection, the HSO must consider the chemical hazard present, as
well as the potential for heat and cold stress.

I.5.5 Hearing Protection

A hearing conservation program must be implemented if sound pressure levels equal
or exceed 85 dBA (decibels on the A scale), based on an 8-hour, time-weighted
average (TWA). Hearing protection is mandatory for noise levels above 90 dBA,
and optional between 85 and 90 dBA. If noisy conditions are expected within the
confined space, the HSO should notify the Health and Safety Manager (HSM) or the
Health and Safety Supervisor (HSS) and make arrangements to have ear plugs at the
site.

NTC_Orl.HSP
MVL.07.94 I-10



I.5.6 Respiratory Protection

The HSO will determine the level of respiratory protection, based on conditions
and test results of the confined space and the work activity to be performed,
(See Appendix G2 for selection guidelines.)

I.5.7 Hand Protection

Gloves of impervious rubber or similar material are to be worn to protect against
toxic or irritating materials. If rough surfaces or sharp edges are expected,
canvas or metal mesh can be worn over the rubber gloves. Where isolation of the
electrical system is impossible, and current flow of more than 5 milliamperes
through the body could potentially occur due to contact with energized electrical
equipment, insulating gloves should be worn. These gloves must meet the
requirements and specifications of ANSI Standard J6.6-1967.

I.5.8 safety Belt/Harness

Non-entry rescue (e.g., retrieval systems) must be used whenever an authorized
Entrant enters a permit space, unless the retrieval equipment would increase the
overall risk of entry or would not contribute to the rescue of the entrant. Each
Entrant shall use a chest or full body harness with a retrieval line attached at
the center of the Entrants back near shoulder level or above the Entrants head.

a greater hazard and that the use of wristlets is the safest and most effective
alternative (e.g., opening is less than 18 inches in diameter). The other end
of the retrieval line must be attached to a mechanical device or fixed point
outside the permit space in such a manner that rescue can begin as soon as the
rescuer becomes aware that rescue is necessary. A mechanical device must be
available to retrieve personnel from vertical type spaces of greater than 5 feet
deep.

I.5.9 Other

When employees enter a confined space, a barricade must be erected if inadvertent
entry poses a problem. The barricade must have a mechanism to prevent closure
of the escapeway, signs warning of the danger present, a physical barrier (i.e.,
fence) to keep the area clear, and an adequate platform (a minimum size of 3 by 3
feet) for entry or exit. Added features such as a tripod with either block and
tackle or a mechanical pulley mechanism should be used in situations where quick
removal of a worker may be required. Communications equipment (i.e., intercoms
or radio systems) should be considered when the entry plan is formulated.

I.5.10 Equipment and Tools

Equipment and tools to be used in a confined space must be carefully inspected,
and must meet the following requirements:

. Hand tools must be kept clean and in good repair.
. Portable electric tools, equipment, and lighting must be equipped

with a ground fault circuit interrupter. All grounds must be checked
before electrical equipment is used in a confined space.
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All electrical cords, tools, and equipment must be heavy duty, with
heavy duty insulation, and inspected for visually detectable defects
before use in a confined space. For use in a flammable atmosphere,
their design must be explosion-proof and intrinsically safe.

present. The use of air-driven power tools will only reduce the risk
of explosion, not eliminate it,. Explosions can result from toolg
overheating (e.g., drilling), sparks produced by striking (e.g.,
percussion), grinding, or discharge of accumulated electrostatic
charges developed from the flow of compressed ajir.

Lighting used in Class A and Class B confined spaces must be
explosion-proof and intrinsically‘safe and, where necessary, equipped
with guards. Only equipment listed by the Underwriters Laboratories
for use in Division 1, atmospheres of the appropriate class and
group, or approved by U.S. Bureau of Mines, Mining Enforcement and
Safety Administration, Mine Safety and Health Administration, or the
U.S. Coast Guard should be used. Lighting should not be hung by
electrical cords, unless specifically designed for that purpose. The
illumination of the work area must be sufficient to provide for safe
working conditions. Under no circumstances will matches or open

use. Exempt from this rule are cylinders that are part of self-

Ladders should be adequately secured, or of a permanent type that
provides the same degree of safety.

Scaffolding and Staging must be properly designed to carry maximum
expected load (safety factor of four), and be equipped with traction-
type planking.

Only hose lines and components specially designed for the compressed
gas and working pressure should be used, and such systems must have
4 pressure relief valve outside the confined Space,

I.6 TESTING AND MONITORING

Prior to entry into a confined Space, workers must know itsg potential hazards.
Deaths have occurred because a Presumably safe space was not tested before initial

entry.

The OSHA Permit-Required Confined Space standard requires the following

Séquence of testing, in the order given, prior to entry into confined spaces:

1.
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In addition to testing for chemical hazards, harmful physical agents (e.g.,
explosive dusts, noise, etc.) should also be conducted.

Specific instruments are required to test the atmosphere for these conditions.
For example, combustible gas indicators are designed to measure the concentration
of flammable gases, and will not measure or indicate the Presence of carbon
monoxide (CO) at toxic levels; conversely, a CO detector is designed to measure
CO only. Combustible gas indicators respond differently to different flammable
hydrocarbons; therefore, entry 1into confined spaces with flammable gas
concentrations above 20 percent of the Lower Explosive Limit (LEL) should be
avoided. The flammability measurement may be erroneous if the oxygen level is
less than or greater than normal atmospheric concentrations. Therefore, it is
required that the oxygen level be determined prior to flammability testing to make
any necessary corrections in the flammability measurement.

The oxygen-deficiency measuring instrument is designed to measure the volume of
oXygen present, usually scaled with a range of zero to 25 percent. If the oxygen
level in a confined space atmosphere is less than 19.5 or greater than
23.5 percent, special precautions must be taken. In accordance with Occupational
Safety and Health Administration (OSHA) Standard 29 CFR Part 1910 and other
references, a minimum oxygen level of 19.5 percent has been adopted for worker
safety. (This assumes that the 1.4 percent displaced oxXygen was replaced with
a nonhazardous substance.) The upper oxygen limit has been set at 23.5 percent
because an increase above this level will greatly increase the rate of combustion
of flammable materials.

agents. Data collected for the National Institute for Occupational Safety and
Health (NIOSH) show that in 28 of 80 accident events, the toxic gas or oxygen
deficiency was not in the confined space at the time of entry, but was either
generated by the work occurring in the space, or by gas being unexpectedly
admitted into the confined space after the worker had entered. In these cases,
only continuous and/or frequent monitoring would be a possible countermeasure.

I.7 ENTRY PERMIT

Before entry into a confined space is authorized, the HSO must document the
completion of all required safety measures required by the OSHA Permit-Required
Confined Space Standard. Documentation of these measures is done on the Confined
Space Entry Permit (see Appendices G2 and G3). Entry into any confined space is
by permit only unless first cleared by the HSM. The entry permit is an author-
ization and approval, in writing, that specifies the personnel permitted to enter
the space and the location and type of work to be done. Tt certifies that all
known hazards have been evaluated and necessary protective measures have been
taken to ensure the safety of each worker. The entry permit will identify the
permit space to be entered, the purpose of the entry, the date and authorized
duration of the entry, the authorized entrants, the authorized attendants, the
name and signature of the HSO, the hazards, measures used to isolate or eliminate
the hazards, acceptable entry conditions, results of initial and periodic air
monitoring, rescue and emergency procedures, communication procedures, equipment,
as well as any other pertinent information or permits (e.g. for hot work)
required.
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At the site, the HSO acts as the Entry Supervisor and is responsible for the
completion of the Confined Space Entry Permit and/or the Manhole/Sewer Entry
Permit, ensuring that atmospheric testing has been conducted and all safety
precautions have been addressed. The Permit will be posted at or near the entry
portal so that all associates can confirm that Pre-entry preparations have been
completed. The entry permit applies only to the task or job identified and entry

arises in or near the confined space. If problems are encountered during the
entry operation, the HSO shall note it on the permit.

THE COMPLETED PERMIT MUST BE SENT TO THE HSM AS ABB-ES MUST RETAIN AND REVIEW EACH
CANCELED PERMIT ANNUALLY.

I.8 TRAINING/HEALTH MONITORING

, must be
in the Health Monitoring Program and have received the 40-hours of initial
hazardous waste site training, initial Confined Space Entry training, and site
specific training. In addition, associates who act as Rescue personnel must
maintain current certification in first aid and CPR and be trained in and have
practiced rescue procedures immediately prior to entry.

As ABB-ES workers encounter a variety of confined Spaces at a various locations,
site specific training plays an important role in informing associates of the
hazards associated with the entry. Site specific training shall be conducted
prior to each entry, whenever there is a change in operations which an associate

deviations from the permit space entry procedures, or inadequacies in the

Training will include, but limited to, a review of the contents of the HASP and
permit, verification of associate knowledge and/or training on the use all
equipment to be used, emergency procedures, site specific hazards and the duties
of their assigned role,

I.9 ROLES AND RESPONSIBILITIES
I.9.1 Duties of Authorized Entrants

The authorized entrants are the workers who actually enter the confined space and
are therefore at the greatest risk. Because of this added degree of risk, these
workers must be knowledgeable of the hazards they may be faced with during entry,
including the mode, signs or symptoms, and consequences of the exposure and have
the knowledge and skills necessary to recognize a prohibited condition or
dangerous situation. The Entrants must be made aware of and know the use of all
the equipment they are required to use while in the confined Space.

NTC_Orl.HSP
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Communication is very important while workers are in a confined space. Entrants
and Attendant must be in constant communication with each other to:

. Enable the Attendant to monitor the Entrants status

. To allow the Entrant to alert the Attendant whenever the Entrant
recognizes any warning sign or symptom of exposure to a dangerous
situation, or when the Entrant detects a prohibited condition.

. To have the Entrant exit from the permit space as soon as possible
whenever an order to evacuate is given by the Attendant or the HSO,
when the Entrant recognizes any warning sign or symptom of exposure
to a dangerous situation, when the Entrant detects a prohibited
condition, or when an evacuation alarm is detected.

I.9.2 Duties of Attendants

confined space and therefore must not perform any other duties that might
interfere with the Attendants primary duty of monitoring and protecting the
Entrants. The Attendant must be aware of the hazards that may be faced during
entry, including information on the mode, signs or symptoms, and consequences of
the exposure. The Attendants must be aware of the possible behavioral effects
of the hazard exposure and continuously maintain an accurate count and
identification of the authorized entrants in the space. The Attendant remains
outside the permit space at all times during entry operations until he/she is
relieved by another attendant. The Attendant must be in constant communication
with the Entrants to monitor their status and to alert entrants of the need to
evacuate the space. The Attendant monitors activities inside and outside the
space to determine if it is safe to remain in the space and orders the Entrants
to evacuate immediately under any of the following conditions:

. The Attendant detects a prohibited condition
. The Attendant detects the behavioral effects of a hazard exposure
. The Attendant detects a situation outside the space that could

endanger the Entrants.

. The Attendant cannot effectively and safety perform all his/her
duties,

warns unauthorized persons that they must stay away or exit the space immediately
should they approach or enter the confined space while entry is underway. Should
unauthorized persons approach or enter the confined space, the Attendant must
inform the HSO immediately.

The attendant is allowed to perform non-entry rescue only unless they meet the
requirements to be on the Rescue Team and they are first relieved by another
attendant,

NTC_Orl.HSP
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I.9.3 Duties of Entry Supervisors (HS0)

The Entry Supervisor (HSO) has overall responsibility for the entry into the
confined space, They are required to be knowledgeable of the hazards associated
with the entry, including information on the mode, signs or symptoms, and
consequences of exposure. The HSO is responsible for verifying, by checking, that
the appropriate entries have been made on the permit, that all tests have been
conducted, and that all procedures and equipment specified by the permit or in
the HASP are in place before endorsing the permit and allowing entry, In
addition, the HSO is responsible for terminating the entry and canceling the

to enter the confined Space during entry operations. If the responsibility for
a confined space is transferred or at pPredetermined intervals based on the hazards
and operations performed with in the Space, he/she determines that entry
operations remain consistent with the terms of the permit and that acceptable
entry conditions are maintained.

I.9.4 Duties of Rescue and Emergency Services

permit spaces

. Assigned Rescue duties

. Duties of the authorized Entrants.
. First aid

. CPR

The Rescue team must bractice making confined Space rescues at least once every
12 months from the actual or a representative confined space. A representative
Space is one in which the opening size, configuration, and accessibility is
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similar to the actual confined space. As it will be difficult to anticipate the
types of spaces that ABB-ES associates encounter, the practice rescue will more
than likely have to take place immediately prior to entry using the actual
confined space. When.simulating Tescue operations, workers must Practice removing
dummies, manikins, or actual persons from the confined space (or a representative
space) .

If an outside service is to be used for rescue, the HSO must inform the rescue
service of the hazards involved with entry into the space, and provide access to
all the confined space(s) so that they can develop appropriate rescue plans and
practice rescue operations.

I.10 RESCUE PROCEDURES

Rescue procedures to be used are site specific and will be developed as part of
the HASP.

I.11 HOST EMPLOYER/CONTRACTOR/SUBCONTRACTOR

When confined space entry procedures are done in conjunction with another company
(host emp1oyer/contractor/subcontractor), the entry will be coordinated to ensure
that is done is a safe manner for all concerned. If the host employer or
Contractor has existing confined space entry procedures, ABB-ES will attempt to
obtain and review these procedures as well as all available information regarding
the space and the hazards associated with it. If the host employer’s/contractor’s
procedures meet ABB-ES minimum safety procedures, those precautions and procedures
will be used. If ABB-ES feels that more stringent entry procedures are warranted
they will notify the host employer of the methods they will use when entering the
confined space.

If ABB-ES is the General Contractor at the site, they will notify the subcontrac-
tor of the existence of permit-required confined spaces and that entry is allowed
only through compliance with an Confined Space Entry Program. ABB-ES will notify
the subcontractor of the hazards, Precautions, and procedures ABB-ES has
implemented for working in or near the space.

All entries will be coordinated with the host employer, contractor, or
subcontractor personnel as required. ABB-ES will debrief the subcontractor or
inform the host employer/contractor at the conclusion of the entry operations of
any hazards confronted or created in the confined space.

I.12 REVIEW OF PERMIT-REQUIRED CONFINED SPACE PROGRAM

or whenever there is reason to believe that measures taken under the program may
not protect ABB-ES associates. The HSM will review the Program using the
completed permits as well as all other available information as a guide. Based
on the findings, the HSM will revise the Program, as appropriate to correct
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1.13 GENERAL ENTRY PROCEDURES

This subsection describes general entry procedures for confined spaces. The
actual procedures used on a site may vary, depending on site conditions and the

I.13.1 Team Size

A minimum of two workers are required for each confined space activity, one
Entrant and One Attendant/Entry Supervisor (HSO) . This is for a relatively non-
hazardous space where g non-entry retrieval system is being used. Arrangements
for a rescue team must still be done, however, they do not have to present during
the entry. Additional personnel will be needed for larger, hazardous, more
complex entries, especially where there is & possibility that a rescue team may
need to enter the Space to rescue the Entrant. In these circumstances, 4 minimum
of four workers are required, one Entrant, one Attendant, one HSO, and one Rescue.

These are the minimum numbers required, in most cases. Additional crew members
may be needed if entering a Class A or Class B confined spaces, or Sspecialty tasks
must be completed. Additional crew could include additional Entrants,
decontamination personnel, etc,

I.13.2 General Entry Procedures

(L) Check and calibrate all pieces of equipment to ensure they are in
good working order. po NOT ENTER A CONFINED SPACE WITH DEFECTIVE
EQUIPMENT!

(2) Conduct a background check to identify all potential hazards that may
be encountered in the confined space. Determine if there is a
potential for fire/explosion hazards, as well ds a toxic or oxygen-
deficient atmosphere.

(3) Define and demarcate the exclusion zone with flagging or some other
method. Ensure that the entrance into the confined space remains
locked, blocked, or otherwise Protected until workers are ready to
enter the space. If the entrance cannot be protected from unautho-

(3) Before entry, test the atmosphere inside the confined space. An
attempt should be made to test the atmosphere without opening the
entryway (i.e., through a vent line oL a small opening). If the

entryway must be opened to test and only low levels are expected in
the confined space, crack open the entryway, test the breathing zone
first, and then test the confined space. If potentially high levels
are expected in the breathing Zone, respiratory pProtection should be
worn while opening the entryway cover.

(4) If an oxygen deficient, explosive, or toxic atmosphere is detected,
purge or ventilate the confined space before entry. Retest the
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atmosphere three times at 5-minute intervals. A person can enter the
confined space without respiratory protection only if all three test
results are below the PEL/TLV, 10 percent of the LEL, and above
19.5 percent oxygen (all three conditions must be met). (NOTE: Any
downward deflection of the readings on the oXygen meter from
background [i.e., 20.9 percent] should be viewed as a potential for
an IDLH atmosphere. Unless contaminants are known to be nontoxic,
do not enter the confined space without respiratory protection if the
oxygen level is below background.

(5) Blank, block, or otherwise isolate, lock-out, and tag all chemical,
physical, and/or electrical hazards, wherever possible.

(6) If Entrants are using an air-purifying respirator or if an IDLH
and/or explosive atmosphere exists, air monitoring must be on a
continuous basis. If respiratory protection is not used and there
1s potential for atmospheric conditions to change due to work
Practices or conditions, air monitoring should be done continuously
or periodically as site conditions warrant. In all these cases, a
5-minute escape pack must be used.

(7) Record all results of the tests for hazardous conditions, including
the location, time, date, weather (if applicable), and readings on
the photoionization detector (PID), combustible gas meter, oxygen-
deficiency meter, Draeger tubes, and any other equipment used on the
Confined Space Entry Permit.

(8) Wear appropriate clothing for site conditions, as determined by the
HSO.

(9) Wear a safety belt or harness with lifeline when entering a confined
space unless their use is not feasible or is a safety hazard. If the
diameter of the entryway is less than 18 inches, the wrist-type
harness must be use, and special provisions made if a supplied-air
respirator is necessary.

(10) The HSO must check to ensure that the Confined Space Entry Permit is

(11) One person (Attendant) must remain at the entryway at all times and
Must maintain continuous contact with the person entering the
confined space. Contact can be maintained by line of sight,
listening for sounds, the safety line, and/or radio. The Attendant
must not enter the confined space unless the non-entry retrieval is
inoperable or infeasible, they are a trained rescuer, another trained
person is available to act as an Attendant, and he/she is equipped
with adequate respiratory and dermal pProtection. (In most cases,
respiratory protection would be an airline respirator or SCBA.)

(12) Do not smoke when working in or near confined spaces, and do not take
flash-1lit photographs when explosive gases are known or suspected to
be present.
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(13)

(14)

(15)

(16)

Do not rely on permanent ladders because they are often in poor
condition. If they must be used, be sure of footing. Inspect
permanent ladders for deterioration before entering and while
descending. Try each step with one foot, while standing on the step
above. When in doubt, use a portable ladder of adequate height to
reach 3 feet above opening, or a rope ladder, or lower the entry
person using the tripod. If a portable ladder is used, it should be
tied off, if possible; otherwise, it should be held in place by the
standby person.

Do not work without adequate lighting. Use only explosion-proof
lights or hand lamps.

The entry person must not remain in the confined space if he/she
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfort-
able. Many gases that cause the most problems are odorless,
tasteless, and invisible.

THE HSO MUST CANCEL THE PERMIT, NOTE AND PROBLEMS ENCOUNTERED AND
SEND COMPLETED FORM TO THE HSM IN PORTLAND MAINE.

I.13.3 Manhole/Sewer Entry

When preparing to enter a manhole/sewer, the following safety measures must be

taken.

(1)

(2)

(3)

(4)

(3)

NTC_Orl.HSP
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Check all pieces of equipment to ensure they are in good working
order. DO NOT ENTER THE MANHOLE WITH DEFECTIVE EQUIPMENT!

Park the vehicle near the manhole (DO NOT leave the vehicle running) .
If the manhole is in the street, it is best to park so as to detour
oncoming traffic around the manhole. The vehicle’s emergency
flashers and portable yellow warning beacon must be ON. The vehicle
serves as protection from oncoming traffic, can be used to store
emergency equipment (e.g., SCBA and first-aid kit), and can be used
in extreme emergency to slowly pull an injured person from the
confined space if a tripod with hoist attachment is unavailable or
inoperable,

When appropriate, erect portable barricades or cones around the
manhole and in front of the vehicle to adequately divert traffic and
to prevent pedestrians from falling in. Reflective vests should be
worn so that workers are visible to approaching traffic.

If there are openings large enough to admit sampling tubes, test for
the presence of explosive and toxic gases before removing each
manhole cover. Otherwise, raise one side of the cover using the
cover hook or pick, prop it slightly open, and conduct the tests.

If toxic or explosive gases are detected in the sewer that could be
indicative of a spill, leak, or otherwise hazardous condition, report
this immediately to the local fire department and/or department of
public works.
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(6) On the Manhole/Sewer Entry Permit, record the results of tests for
hazardous conditions, including location, manhole number (if
applicable), time, date, weather (if applicable), and readings on the
PID, combustible gas meter, oxygen-deficiency meter, and Draeger
tube. Once the Manhole/Sewer Entry Permit is completed, the HSO
will verify all information before authorizing entry.

(7) Remove manhole covers with g cover hook or pick; do not improvise.
Be careful of fingers and toes; the cover is usually heavy and
difficult to handle. Unless the cover is extremely heavy, it is
safer for only one worker to handle it.

(8) Test the atmosphere; if a toxic, flammable, or oxygen-deficient
atmosphere exists, ventilate the sewer. Depending on the hazard,
ventilation can be accomplished in several ways; for example:
(1) remove and vent the adjoining upstream and downstream manhole
covers, as soon as possible, and well in advance of entering the
manhele (high hazard): and (2) vent the manhole in which entry will
occur (very low hazard). If a blower is used, it is desirable to
establish a flow of air in the sewer: that is, in one manhole and out
another. Ensure that the air intake is well away from automobile
exhaust, and combustible and/or toxic atmospheres, Appropriate

marking the open manholes.

(9 After ventilating, test for explosive and toxic gases and oxygen
deficiency in the manhole at ground level and at the bottom; record
the results. If entering the sewer itself, perform the same tests
at the manholes at either end. If ventilation is necessary, monitor
the atmosphere in the manhole while work progresses, or continue
operation of the blower. Continuous monitoring (i.e., equipment ON
during entire entry) is imperative because conditions within the
sewer may change rapidly. Do not enter a manhole while there is an
oxygen deficiency without a Pressure-demand, air-supplied breathing

apparatus. If the oxygen level is lower than 20.9 percent of
background, caution must be taken because an IDLH atmosphere may
exist.

(10) When entering manholes or tanks, wear hard hats, protective clothing,
and appropriate respiratory protection and safety belt or harness
with lifeline (when appropriate). If the manhole is less than
18 inches in diameter, a wrist-type harness must be used and special
provisions made if air-supplied respirators are necessary. When
working in manholes deeper than 12 feet, in the sewer itself, or
where potential exists for gases to appear unexpectedly, a 5-minute
emergency egress air supply is required (unless the time required to
don the emergency respirator is greater than what would be needed to
exit the manhole).

(11) At least one person (i.e., standby) must remain at the manhole at all
times and must maintain continuous contact with the person entering
the sewer. Contact can be maintained by line of sight, listening for
pPrearranged sounds, and the safety line signals and/or radio. The
standby person must not enter the manhole unless another trained
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person is available to act as standby and has adequate respiratory
and dermal protection available. (In most cases, respiratory
protection will be an airline respirator or SCBA.) The stand-
by/rescue person should be suited up (but not yet on air) before the
work crew enters the confined space.

(12) Do not smoke when working in or near manholes. Do not take flash-1lit
photographs when explosive gases are known or suspected to be
Present.

(13) Do not rely on the manhole ladders because they are often in poor
condition. If they must be used, be sure of footing. Inspect
manhole ladders for deterioration before entering and while
descending. Try each step with one foot, while standing on the step
above. When in doubt, use a portable or rope ladder of adequate
height to reach 3 feet above the manhole opening, or lower the entry
person using the tripod. If a portable ladder is used, it should be
tied off if possible; otherwise, it should be held in place by the
standby person.

(14) Do not work without adequate lighting. Use only explosion-proof
lights or hand lamps in the manhole or sewer.

(15) The entry person must not remain in the manhole or sewer if he/she
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfort-
able. Remember that CO, carbon dioxide, methane, and hydrogen
sulfide, which cause the most trouble, are odorless (e.g., hydrogen
sulfide has a distinct odor only during initial exposure), tasteless,
and invisible gases.

(16) Once the permitted work is completed, the HSO will cancel the permit,
note any problems, and send it to the HSM in Portland Maine.

I.13.4 Alternate Procedures

ABB-ES may use the alternate procedures described below for entering a confined
space when they can demonstrate and document, through monitoring and inspection
data, that the only hazards associated with the space are atmospheric and that
continuous forced air ventilation alone is sufficient to maintain the space safe
for entry. If workers must first enter the space to obtain the data required to
demonstrate that alternate procedures can be used, the entry shall be done through
the use of a permit in compliance with the all sections of the Permit-Required
Confined Spaces standard.

By definition, if a space requires Level C or B PPE during entry, or if the work
conducted within the space can create a hazardous situation, then the alternate
procedures cannot not be used. (Note: The use of respiratory protection may only
be used when first opening the entrance cover if an exposure to a hazardous
atmosphere is possible. Respiratory protection should be discontinued once forced
air ventilation has eliminated the atmospheric hazards.)

(1) Review all available information to ensure alternate procedures can
be used for entry into the space. 1If any hazards exist or can be
generated, aside from atmospheric, (e.g., engulfment, entrapment,
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(2)

(3)

(4)

(3)

(6)

(7)

(8)

(9

(10)
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electrical, mechanical, any other serious safety or health hazard),
these procedures cannot be used. (See Section G.13.0 - General Entry
Procedures).

All workers must have certificates stating that they have attended
a Confined Space Entry training course.

Inspect and calibrate all pieces of equipment to ensure they are in
good working condition. DO NOT ENTER A CONFINED SPACE WITH DEFECTIVE
EQUIPMENT!

Evaluate the conditions around the entrance cover to the confined
space. Any existing conditions that make it unsafe to remove the
cover must be eliminated. These conditions include both chemical and
physical hazards.

Once the entrance cover is removed, the entryway shall be immediately
guarded by a railing, temporary cover, danger tape, or some other
temporary barrier that will prevent an accidental fall through the
opening and that will protect each employee working in the space from
foreign objects entering the space.

Monitor the breathing zone and then the entryway in the following
order: 1) oxygen; 2) LEL: and 3) toxic chemicals. When monitoring
for toxic chemicals, use one or any combination of the following
meters as appropriate: PID, FID, Hydrogen Sulfide Meter, and/or
Draeger tubes. Other meters may also be used as appropriate. NOTE:
If there is a potential for high concentrations of ;111 (above the
PEL/TLV) then respiratory protection during this stage is mandatory.

Monitor the internal atmosphere (top, middle, and bottom) for the
following in the order given: 1) oxygen; 2) LEL, 3) toxic chemicals.
If the largest reading is:

1. = 19.5 % Oxygen
2. > 10 % LEL
3. > % PEL/TLV

than the space must be ventilated using forced air ventilation. If
all the readings (top, middle, and bottom) within the space are
within acceptable ranges for entry, than entry can be conducted
without ventilation.

If forced air ventilation is required, it must be directed so as to
ventilate the immediate area(s) where associates are working and will
continue until all associates have left the confined space.

The air supply for the forced air ventilation must be from a clean
source, and not located near running vehicles, motors, or some other
sources of contamination.

The atmosphere within the space must be periodically tested, as

necessary, to ensure that the continuous forced air ventilation is
preventing the accumulation of a hazardous atmosphere. In addition,
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as the exhaust for the contaminated air will more than likely be
through the entryway, the breathing zone of any workers standing
outside the space should also be periodically monitored to ensure the
levels are within acceptable ranges.

(11) 1If a hazardous atmosphere is detected during entry, each associate
must leave the space immediately and the space evaluated to determine
how the hazardous atmosphere developed. Measures must then be taken
to prevent a reoccurrence of the situation leading to the development
of the hazardous atmosphere before allowing any subsequent entry,
If a reoccurrence cannot be prevented, entry must then be conducted
using a permit in compliance with the entire Permit-Required Confined
Spaces standard.

(12) The HSO must verify that the space is safe for entry and that all the
required measures have been take. Once verification has taken place,
the HSO will ensure all sections of the Confined Space Entry -
Alternate Procedures form is completed and has his/her signature
certifying the space is safe for entry.

(13) All entrants are required to review and sign the Confined Space Entry
- Alternate Procedures form.

The following sections of the Permit-Required Confined Spaces standard are not
required when using the Alternate Procedures:

. A written Permit-Required Confined Space Program.
. The establishment of a permit system.
. The use of an Entry Permit.
. Specific training and responsibilities for an Entrant.
. Specific training and responsibilities for an Attendant.
. Specific training and responsibilities foe an Entry Supervisor.
. Specific training and responsibilities for Rescue and Emergency
personnel.
NTC_Orl.HSP

MVL07.94 1-24



ABB-ES
ANST

Atmosphere

Attendant

Blanking/Blocking

Ceiling Level

Co

Combustible Dust

Confined Space

Confined Space,
Class "A™"

Confined Space,
Class "B"

Confined Space,
Class "Cc"
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DEFINITIONS AND ACRONYMS

ABB Environmental Services, Inc.
American National Standards Institute

Refers to the gases, vapors, mists, fumes, and dustsg
within a confined space.

The individual stationed outside one or more permit
spaces who monitors the authorized entrants and who
performs all attendant’s duties assigned in the
employer's permit space program

The absolute closure of a pipe, line, or duct by
fastening of a solid plate (such as a spectacle blind
or a skillet blind) that completely covers the bore and
that is capable of withstanding the maximum pressure
of the pipe, line, or duct with no leakage beyond the
plate.

The maximum airborne concentration of a toxic agent to
which an employee may be exposed for a specified period
of time.

carbon monoxide

A dust capable of undergoing combustion or burning when
subjected to a source of ignition.

A space that is large enough and so configured that an
associate can bodily enter and perform assigned work;
has limited or restricted means for entry or exit; and
is not designed for continuous use. Confined Spaces
include, but are not limited to, storage tanks,
compartments of ships, process vessels, pits, silos,
vats, degreasers, reaction vessels, boilers, ventila-
tion and exhaust ducts, sewers, tunnels, underground
utility wvaults, and pipelines.

A confined space that presents situations that are
IDLH. These include, but are not limited to, oxygen
deficiency, explosive or flammable atmospheres, and/or
concentrations of toxic substances.

A confined space that has the potential for causing
injury and illness, if preventive measures are not
used, but not IDLH.

A confined space in which the potential hazard would

not require any special modification of the work
procedure.
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CPR

Double Block and Bleed

Engulfment

Entry

Entry Supervisor

HASP
HSO
HSM
HSS

Hot Work

IDLH

Inerting

Isolation
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Cardiopulmonary Resuscitation

The closure of a line, duct, or pPipe by closing and
locking or tagging two in-line valves and by opening
and locking or tagging a drain or vent valve in the
line between the two closed valves.

The surrounding and effective capture of a person by
a liquid or finely divided (flowable) solid substance
that can be aspirated to cause death by filling or
plugging the respiratory system or that can exert
enough force on the body to cause death by strangula-
tion, constriction, or crushing.

The action by which a berson passes through an opening
into a permit-required confined space. Entry includes
ensuring work activities in that space and is consid-
ered to have occurred as soon as any part of the
entrant’s body breaks the plane of an opening into the
space.

The person (such as the employer, foreman, or crew
chief) responsible for determining if acceptable entry
conditions are present at a permit space where entry
is planned, for authorizing entry and overseeing entry
operations, and for terminating entry as required by
1910.146. (Note: the Entry Supervisor may also serve
as the attendant or as an authorized entrant as long
as that person is trained and equipped as required for
each role he/she/fills.)

Health and Safety Plan

Health and Safety Officer

Health and Safety Manager

Health and Safety Supervisor

Any work involving burning, welding, riveting, or
similar fire-producing operations, as well as work that
produces a source of ignition (e.g., drilling, abrasive
blasting, and space heating).

Immediately Dangerous to Life and Health
Displacement of the atmosphere by a nonreactive gas
(e.g., nitrogen) to such an extent that the resulting
atmosphere is noncombustible.

A process whereby the confined space is removed from
service and completely protected against the inadver-

tent release of material by the following: blanking
off (skillet type metal blank between flanges),
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Lower Explosive Limit

(LEL)

NIOSH
0SHA

Oxygen Deficiency

Oxygen-enriched
Atmosphere

Permissible Exposure
Limit (PEL)

Permit-Required
Confined Space

PID

pPpm

Prohibited Condition

psi

Purging

NTC_Orl.HSP
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misaligning sections of all lines and pPipes, a double
block and bleed system, electrical lock-out of all
sources of power, and blocking or disconnecting all
mechanical linkages.

The minimum concentration of a combustible gas or
vapor.

in air (usually expressed in percentage by volume at
sea level), which will ignite if any ignition source
(sufficient ignition energy) is present.

National Institute for Occupational Safety and Health
Occupational Safety and Health Administration

Refers to an atmosphere with a partial pressure of
oxygen (PO,) less than 132- mm Hg. Normal air at sea
level contains approximately 21 percent oxygen at a PG,
of 160-mm Hg. At an altitude of 5,280 feet, normal air
contains approximately 21 percent 0, at a PO, of 132-mm
Hg.

Any Oxygen concentration greater than 23.5 percent (PO,
190-mm Hg) at normal atmospheric pressure.

The maximum 8-hour, TWA of any airborne contaminant
which an employee may be exposed. At no time shall the
exposure level exceed the ceiling concentration for
that contaminant, as listed in 29 CFR Part 1910
Subpart 2.

A confined space that has one or more of the following
characteristics: 1) contains or has a potential to
contain a hazardous atmosphere; 2) contains a material
that has the potential for engulfing an entrant; 3)
has an internal configuration such that an entrant
could be trapped or asphyxiated by inwardly converging
walls or by a floor which slopes downward and tapers
to a smaller cross-section; or 4) contains any other
recognized serious safety or health hazard.

Photoionization Detector
parts per million

Any condition in a permit space that is not allowed by
the permit during the period when entry is authorized.

pounds per square inch

The method by which gases, vapors, or other airborne
impurities are displaced from a confined space.
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Respirator (Approved)

SCBRA

Standby Person

Threshold Limit Value
(TLV)

TWA

NTC_Orl.HSP
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A device that has met the requirements of 30 CFR Part
11, is designed to protect the wearer from inhalation
of harmful atmospheres, and has been approved by the
Bureau of Mines and NIOSH, and the Mine Safety and
HealthAdministration(formerly,MiningEnforcementand
Safety Administration).

self-contained breathing apparatus

A person trained in emergency rescue procedures,
assigned to remain outside the confined space and to
be in communication with those working inside.

The maximum 8-hour, TWA of any airborne contaminant
to which an employee may be exposed as recommended by
the American Conference of Governmental Industrial

Hygienists.

time-weighted average
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| CONFINED SPACE ENTRY PERMIT I
| 29 CFR 1910.146 |

Si*» Name: Site Location:

N ose of Entry:

Contaminants:

Type of Confined Space:

Date and Time of Entry: Date and Time Permit Expires

POTENTIAL HAZARDS: (Check all that apply)

Flammable Moving Parts Radioactive Entrapment
O5 Deficiency Valves & Pipes Noise Engulfment
Toxic Electrical Heat Other

EQUIPMENT REQUIRED: (Check all that apply)

X |LEL/Oy Meter X | Safety Harness . |Level A X Standby SCBA
PID X |Lifeline -+ ILevel B Ladder
FID Hoist ’ Level C Barrier and shield
Draeger Tubes Veuntilation - {Mod. Level D Radio
Hydrogen Sulfide Lighting 5 Level D Cellular Telephone
Other:

"EPTABLE ATMOSPHERICLEVELSFOR ENTRY:

>19.5% = Oxygea = PID/FID
<10%* = LEL = Draeger Tube
<10% = Hydrogen Sulfide Meter = Other

*May use <20% LEL aslong asprecautions are taken (e.g., non—sparking tools, intrinsically safe equipment)

ATMOSPHERE TESTING RESULTS:

Record time and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest
of top, middle or bottom of space), when atmosphere has Stabilized after ventilation (greatest of top, middle, or
bottom of space), and periodically thereafter in the worker’s Breathing Zone.

Breathing |Breathing |Breathing |Breathing
Entryway Initial* Stabilized Zone Zone Zone Zone

Time ;

% Oxygen

% LEL |
H-S Meter (ppm)

PID/FID (ppm) |

Draeger Tube (ppm)
i Trehe:

L=t (list)

*[f initial readings are acceptable, workers can enter space in Level D or Modified Level D withhout ventilation.
Page 1



CONFINED SPACE ENTRY PERMIT
29 CFR 1910.146

Yes No N/A

All ideantified atmospheric and physical hazards are controiled.

eef o

All bazards introduced by the work performed are addressed (e.g., welding fumes)

Alr intake of the ventilation system is located in an area free of contaminaants.

Valves, pipes, and mechanical and electrical equipment has been locked — out, blocked

chocked, disengaged or otherwise disconnected where necessary.

! All required equipment and rescue equipment is present and in good working condition.

Non- sparking tools and intrinsically safe equipment and lighting are used if required.

All monitoring instruments have been properly calibrated.

All workers have initial confined space entry training certification.

All workers receive site specific confined space entry training.

| Rescue team members practiced rescue operationsin space or similar space.

Practice Date:

All rescue team members certified in first aid and CPR.

Entry coordinated with subcontractors.
N/A Not Applicable

DESCRIPTION OF RESCUE PROCEDURES:

.

PROBLEMS ENCOUNTERED: Was rescue required?___

SIGNATURES:

[ have reviewed the work authorized by this permit and the information contained here —in. Written instructions
and safety procedures have been received and understood. I understand that this permit is not valid and the permit
cannot be approved and entry conducted if any of the above squares are marked "NO" or if required sections are

incomplete.

Entrants:
Attendants:
Rescue Team:
Other:

Permit prepared by:
Entry Authorized by (HSO): (Print) (Signature)

PERMIT CANCELLATION:
Reason:

HSO Signature:

J—

E | Copy of form sent to Health and Safety Manager, Portland, ME. (mandatory)
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MANHOLE/SEWER ENTRY PERMIT
29 CFR 1910.146

Qi*a Name: Site Location:

ose of Entry: Date and Time of Entry:

ACCEPTABLE ATMOSPHERICLEVELSFOR ENTRY:

>19.5% = Oxygen = PID/FID
<10%* = LEL eeeeew.= Draeger Tube
<10% = Hydrogen Sulfide Meter ~  ___ = Other

*May use <20% LEL aslong as precautions are taken (e.g., non—sparking tools. intrinsically safe equipment)

EQUIPMENT REQUIRED: (Check all that apply)

X | LEL/Op Meter X | Safety Harness Level A X {Stand by SCBA
PID X | Lifeline Level B Ladder
FID X | Hoist Level C Barrier and shield
Draeger Tubes "' | Ventilation Mod. Level D Radio
Hydrogen Sulfide .. =] Lighting Level D Cellular Telephone
Other:

ATMOSPHERE TESTING RESULTS:

F rdtime and results of readings at Entryway (pridr to opening door or cover), Initial atmosphere (greatest
0. ‘,up, middle or bottom of space), when atmosphere Stabilizes after ventilation (greatest of top, middle, and
space), and periodically thereafter in the workers Breathing Zone.

Breathing |Breathing |Breathing |Breathing

Entryway | [Initial* | Stabilized Zone Zone Zone Zone
Time '

% Oxygen

H»S Meter (ppm)

PID/FID (ppm)

|
% LEL |
|
|
1

Draeger Tube (ppm) |

Other (list) | : ‘r ‘

*If initial readings are acceptable, workers can enter space 1n Level D or Modified Level D withhout ventilation.

DESCRIPTION OF RESCUE PROCEDURES:

Full chest of body harness with retrieval line connected in the center of back at shoulder level or above entrants
head. Retrieval line will be connected to tripod with hoisting device. Non-entry retrieval will be conducted.
If entry for rescue is required, workers will don Level B PPE.

Page |



MANHOLE/SEWER ENTRY PERMIT
29 CFR 1910.146

Yes No N/A

All identified atmospheric and physical hazards are controlled.

?
I All hazards introduced by the work performed are addressed (e.g., welding fumes).
i Air intake of the ventilation system is located in an area free of contaminants.

Allrequired equipment and rescue equipment is present and in good working condition.

Non-sparking tools and intrinsically safe equipment and lighting are used if required.

All monitoring instruments have been properly calibrated.

All workers received site specific confined space entry training.

|

|

f

f All workers have initial confined space entry training certification.
|

|

|

Rescue team members practiced rescue operationsin space or similar space.

Practice Date:

) All rescue team members certified in first aid and CPR.

| Eantry coordinated with subcontractors.

PROBLEMS ENCOUNTERED:

Was rescue required?_

SIGNATURES:

I have reviewed the work authorized by this permit and the information contained here ~in. Written instructions
and safety procedures have been received and understood. I understand that this permit is not valid and the permit
cannot be approved and entry conducted if any of the above squares are marked "NO" or if required sections are
incomplete.

Entrants:
Attendants:
Rescue Team:
Other:

Permit prepared by:
Entry Authorized by (HSO): (Print) (Signature)

PERMIT CANCELLATION:

Reason:

HSO Signature:

[ | Copy of form sent to Health and Safety Manager, Portland, ME. (manditory)

Page 2
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CONFINED SPACE ENTRY — ALTERNATE PROCEDURES
29 CFR 1910.146

Alternate procedures can only be used for confined spaces where ABB-ES has demonstrated. through
monitoring and inspection that: 1) the only hazard posed by the space is an actual or potential hazardous

H sphere; and 2) Continuous forced air ventilation alone is sufficient to ensure that the space is safe for entry
Site Name: Date of Entry:
Site Location: Location Confined Space:

Justification for using alternate procedures:

YES NO N/A

[ [ ] ] 1. Do condition exist making it unsafe to open entrance cover? (If yes, unsafe conditions
must be eliminated before the coveris removed!)

] [ [ ] Has entrance been protected? (e.g., railing, danger tape, etc.)

Method being used:

Internal atmosphere tested with direct reading instruments? (Record resuits below)

Atmosphere acceptable for entry? (If no, continuous forced air ventilation is manditory!)

S. Is continuous forced air ventilation being used? (No entry allowed until atmospheric

conditions are safe.) :

i | 1 | 6. Are the immediate areas where associates are or will be present being ventilated? (If no,
move ventilation.)

E T L J 7. Is the air supply for the forced air ventilation from a clean source? (If no, provide a clean
source of air.)

ACCEPTABLE ATMOSPHERIC LEVELS FOR ENTRY:

N

w

b

(o]

> 19.5% = Oxygen = PID/FID
< 10% = LEL = Draeger Tube: .
< *"% = Hydrogen Sulfide = Other:

* May use < 20% LEL as long as precautions are taken (e.q., non—sparking tools, intrinsically safe equipment
ATMOSPHERE TESTING RESULTS: (NOTE: Monitoring must be conducted in the order listed below.)
Record the time and the results of readings at the Entryway (prior to opening the door or cover), Initial
atmosphere (greatest of top, middle, or bottom of space), when the atmosphere has Stabilized after ventilation
(greatest of top, middle, or bottom of space), and periodicaily thereafter in the workers Breathing Zone.

Breathing Breathing | Breathing Breathing
Entryway Initial* Stabilized Zone Zone Zaone Zone

Time !
% Oxygen i
% LEL i
H,S Meter (ppm)
{PID/FID (ppm)
Draeger Tube {ppm)
Tube:

Other (list) ; |
* Ifinitial readings are acceptable, workers can enter space in Level D without ventilation.

| certify that all safety precautions have been taken and that conditions are safe for entry.

Signiture of HSO: Date:

[ y that | have reviewed the information provided and the space has been certified as safe for entry.

Signature of Entrants: Date:
Date:
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APPENDIX J EXCAVATION AND TRENCHING

J.1 EXCAVATION PROCEDURES

Because excavations and trenches pose a hazard to employees, structures, and

equipment,
accordance
excavation

all excavations created during site operations will be done in
with 29 CFR 1926 Subpart P. The following steps summarize the
procedures that will be followed by all ABB-ES personnel:

Prior to excavating or trenching, all surface encumbrances located
SO0 as to create a hazard to the employees will be removed or
supported, and all underground utilities will be determined and
located.

Entry into excavations will be avoided at all costs. If entry is
unavoidable, the excavation will be considered a confined space; as
such, entry will be done in accordance with the Confined Space Entry
Program (see Appendix I).

Under no circumstances will site personnel enter excavations that are
not adequately protected from cave-ins by shoring or sloping.

Stairways, ladders, or ramps will be located in trenches deeper than
4 feet and situated to require no more than 25 feet of lateral
travel.

Excavations below the base of a building or structure will not be
permitted unless the building or structure is adequately supported
or a registered professional engineer determines that the excavation
will not pose a hazard to the employee.

All equipment will be kept at least 2 feet from the edge of the
excavation.

Any excavation left open and unattended will be barricaded or covered
until it can be backfilled.

J.2 SLOPING

Acceptable

options for sloping or benching include the following:

Option 1. A slope of 1% horizontal to 1 vertical (34 degrees measured from
the horizontal).

Option 2. Determination of the maximum allowable slope based on soil
conditions and in accordance with the conditions and requirements set forth
in 1926 Subpart P, Appendices A and B (see Attachment A).

Option 3. Designs of sloping or benching systems using tabulated data
approved by a registered professional engineer.

Option 4. Other systems designed by a registered professional engineer.

NTC_Orl.HSP
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J.3

SHORING

Acceptable options for shoring include the following:

Option 1. Designs using Appendices A, C, and D of 1910.126 Subpart P (see
Attachment A).

Option 2. Designs using manufacturers tabulated data.

Option 3. Designs wusing tabulated data approved by a registered
professional engineer.

Option 4. Other support systems designed by a registered professional
engineer.

NTC_Orl.HSP
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29 CFR 1926 SUBPART P
APPENDICES A THROUGH D

OCCUPATIONAL SAFETY AND HEALTH STANDARDS - EXCAVATIONS
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ATTACHMEINT A

1989 / Rules and Rarziagcns

43363

(i) lnsrailates <f 1 support system
anail be cioseiy coordinated with the .
excavagon of Tenztas.

(f) Slooing anz senching systems.
Exmplioyees soail 20t e permuitted to
work on the faces of sioped or benczed
excavatons at leveis apove ather
emplayees excegt wien empiayees at
the lower ieveis are adequateiy
protected Sum e hazard of failing,
roiling, ar siidicg matertai or equupment.

(8) Shieid svstams—1) General. (i)
Shieid systems snail not be subjected to
loads exczeding =aose waick the system
was designeqd tc wmthstand.

(ii] Shieids srail be instailed in a
manner (g resmc: latera) or other
hazardous movement of tha shiaid in the
event of the appucaton of sudden
laterai loads. . :

(iii) Empioyees skall be protected
from the hazarg of cave-ins when
entering or exdcg the areas protected
by stieids. —_

(iv) Exployees snail not ba allowed in
shieids waen snieids are dDeing inatailed,
removed. or maved verdcaily. :

(2) Additionas requirement for snield
systems used [n T=nc axcavagons.
Excavadons of earth material to a level
not greater than 2 {est (.81 =2} below the
bottem of a shieid snail ba permmitted.
but oniy if tha shieid is designed to
resiat the forces caiculated for the fuil
depth of the geach, and thers are no
indications waile tha trench is open of a
possible loss of sou Tom benind or
beiow the bottax of the snieid.

Appendix A to Subpart P
Sotl Classificaucn

(w) Scope and aopiicauon=—i1) Scope. This
appendix descnioes a method of clasmiying
sou and rocx deposits Dased on site and
environmenta; conaifons. and on the
sTracturs and comuoston of tha earn
deposits. Tha apendix contuns dadinitions,
sats {oTTh requirements. and desciben
sccepwdia visuai and manuai tests for use in

(2) Appiicagen. This appendix sppiles
whan & sioving or denching sywem is
desigmned n sccoraance with the
requirenients sat foreh in § 1928.852(h)(2) as a
mathod of protacton {or empioyees rom
cave-s. This aopendix also spplies wasn
tinber sooring {or excavadons is designed as
s mathod of protection om cave-ins in
- acsordancs with sppendix C 0 subpart P of
part 1928, and woen aluminum
shoring is desismed [ accurdancs with
appendix O, This Appenaix aiso appiles if
othar protecive rysiems are designed and
seiscted f{dr wse Som dats prepared in
sccordance with 2 requirements set forth in
§ 1928.852(c}, and 'he use of the data is
predicated on the we of the sou casuficadon
syvtem set foriz = :2is appendix

(b) Derinicone Tha dednitions and
EXAmpiss pven Oeicw are based on, [n whoie
or i3 part, s {oucwing Amenican Sociaty for

Testng Materais {ASTM) Stanaarcs C455-35
and D2488& T:ie Urufied Sous CasmScscss
System. Thz U.S. Deparcmest of Agneusse
(USDA) Taxmzrut Classiicadon Schems 122
The Nagoza 3uresu of Stacaards Rese=
BSS~121.

Camented s01/ 3eans a sou 3 wiics ==
paracies are eid ‘ogeter oy a ciemica
agent, SUCS 1§ CAUCTM CALOQTALS, sSucs =at 1
hand-size samvis cannot be cusaed iz:
powder or :=cividual sou paracies by Z=gjer
pressure.

Colesive sou Teans clay (fize grawnag
saul), or 101 Wit a higiy ciay contmme wmics
has conesive soengra, Colesve sou does 5ot
cmmbia. can e excavated with vertcu
sidesioves. and is piasac waen Zcue
Cahesve sou is hard to breax up woen =7,
and exqibits ngmuideant cogesion ween
suomergec. Cooestve sous incinds ciaywy uit,
sandy ciay. wity ciay. ciay and orgame =sv.

Dry sou =eans sou that does not exs:2:t
vinbla sigzs of Zotsture content.

Fissureq 2eans a 10U matenal thatbas s
tendency to break along definite planes of
fracture with Httls resistancs. or @ matemsi
that exnibits open coacks. sucy as tensios
carcks. in 11 exposed surfaca.

Grenuiar soil means gravet, sand, or vit.
(coarse gramed soul) with littis or 2o cay
conteat. Gramuigr soi has zo cofesive
soengh. Soma Dot granuiar sois exa:zit
apparent cogeson. Granuiar soil canzmot be
moided wiea mout ang cumoies easuy
waen dry.

Layered sysiem means two or more
distinesty cifarent sou or rock types aicged
i layers. Micacsous seams or weskened
pianes in rock or soaie are cousidered

Mozzs 101/ means a condition it wikce: 2
soil looks and {eeis damp. Moist cotenrve soul
can easiy e saped into a bail and moiled
{nto smaul ciamater threads before cme=siing.
Maist granuiar sou that contains soms
cohesive matenal wiil exnibit nges of
cohesion Setween particiss.

Plasac =eans a proverty of a soi wicz
silowns e soui to be deformed or moided
without c3cxng, or apprecacis vouxs
change.

Saturaed soil means a sail n waich ks
voids are Slled with watsr. Satzragon does
ot requure Jow. Samradon. or aser
SRNITANCR. i3 necessary for ‘he proper e of
lnsgument sucl as & pocxat pensrnEtEr OT
abeer vane. <

Sail ciessiffcation syutem means. lor 22
parpose of this suopart. & msthod of
catagonz=gz soi and rocxk depomts iz a
hierarcay of Stable Rock, Type A. Type 2
and Type C. ¢ decreasmny order of stacziity.
Tha categonies are detarmuned based ez an
analyvis of the properties and perfor=ance
characomastics of the depomits and the
environmenta] condittans of exposae

Stable rock means naourai soiid Sizerel
macter that can be sxcavamed with vereesl
sdes and remain intac woils exposed.

Submerzed soif mesrs soul wiicR i3
mnderwater or is See seepiny.

Type A means cohienive sous with oz
moonfined compressive sgenyh of 1.5
per square ‘oot (taf) {144 kPx) or greater.
Exampies of conenve ous are cxy, w7
clay, sanay clay, ciay loam and. 11 so=a

cases, sutvy gy icam 124 sanav cav icam.
Camenteq soiis sucs 13 aucse ng zaracan
are aiso cocsider=a Tite A However. 20 0y
aTyps A &

(i} The sou is Sasurez or

(i} The sou is sugiec: 0 ioragen Som
hravy TarSa jue dmving, ar sumuisr efects:
ar

{iif) The sou has Seea orevicusiy disrarzea:

or

{lv} The sou is part 2f & sioped. layered
sYSlem waere (22 iavers Qip wte the
axXcavagon an a siove of four Jonsoutal 0
one verzca: (¢H:2V) or Teater o

(v) Thes matenai is suniect o cther faciars
that wouwd r=quire i£ '3 5e ciasafied as & 1ess
stanle matenay

Type 3 Deans:

(1) Cohssiva sou wita an mconthinad
commpTeIsive sTERGIR reacer than 0.8 taf (48
kPu) but less than LS a1 (144 kPak o

(1f) Granuiar cagesioriess sous incinding:
anguiar gravei (simiiar o cuined rocxl, st
uiit loam. sandy loam and, 'n soma cases.
silty clay loam and sandy clay loam.

(1ii) Previousiy dista-oed sois excest thase
which wouid otharwise dDe ciassed as Type C
sail, .

(v} Soi! that meets '2s uncoedned
COmMPTreEsalve sTESNIR OF Cementaton
requmements for Type AL but is Sssured ar
subject 's vibragon: <2

(v} Dry rock bat is 30t suadie ar

(vi} Material that is part of 2 sioped.
layered system woers ‘3¢ layers dip oy the
excavaton on a siope iess steeo thag fur
hortzontal to ane vercaai (4H2 V], but awy
the materiai wouid otierwise de clasmed as
Type 2 :

* Type C ceanx

(1) Cahenive sod witt an wecnined
campressive seaga of 05,01 (48 kPs) or
less ar _ . .

(i} Geaguiar sous izciuding gaves sanc.
and lcamy sand ar o

{iif) Submarged sou ar sou Sam wied
watar is Teeiy seepiag or .

{Iv) Suomerged rocx 4t is 2ot NADLL. aT
(v) Matenas io a ucoed. layersd sysam
where the [ayers dip i2:0 the excavaton ar 1

siope of four qonzon:ai to one vermal

the Ioad per wut ares at waica a scul wail Zail
mmmsumilanbcdlmbyl
laboratary tesany, or ssarawad o (8 Geid
umng & pockst pensCImetsr. IY m
penscation tasty, and other Tethiods.

Wet 301 Teans sou ‘hat coniams '
rignificanty more TowsTmre (A Dast 0L
but @ suca a range of vaiuss (oAt consmve
material wil sinmp or degin to dow waea
vibrated. Grammiar =atanai zh_.u'unid
exiitbit conesive propertes woea ot wiil
lose those cobexive properies wous wet.

(¢} Requiremency— 1) Clgssmiazoa af soil
and rock deposcs. 2ac2 sou aod rocx deposit
shail be ciasniled by 1 competent persan a4
Stabie Rock, Type A. Typed ar Type C 2
accardance with the cefnutions set fort 2
pasugrapa (b) of this sopendix.

(2} Basus of clasuiri=uon T2t
Classification of he cesonts saail be ace
based on 'he reyuits of at least caw saal and
at least ana macuai iy SGC3 AnaryIes
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sbail Se canauctes oy 1 22mperent oeszca
using 'esu Gesensed o dacagraps (cd Seiaw.
OF 13 otler *=coqmilaz —etcoda of soy
classifcanon and '298m7 sucs as Ncae
adooteq Jy e Azenza Socety &r Taxung
Materas, or ma U.S. Cecartment af
AgmeninTe rextorur Jassccatarn tyste=, .

(3 Visoer ang morowr =omrvves, The visuai
204 Manual anaivses. Juca as t2ose agted as
bemy sczeotroie = sary—won d} of iy
appenaix. icaly de cesignea anad canguesad o
provide soificent gz egve ane
QquaALLAC Y™ UTTortaenon 1y 2wy be JeceTrary
t0 identiy proveny ‘e sroeroes. iacror.
ang conQitions afectcy the ciesmiicaoon of
the devoamts

(4) Laveres svuears (3 a isvered srvm,
the sysiam scaii he c:3ssided i accroxnce
Wih 118 weaxest layes. Sswwres swcq layer
MAY 0e Clasmiwd i=armmaily woers o mnare
stabie laver nes oncer 3 mrm e cew iayer.

(5] Aecacermicron (L 2i2mr cixmmiywy 4
depamt. e mropernes, facmors, or o thons
affectny ns ciasnicacaon cange 1t any way,
the coanges 1nail be evajuated by e
competens parsoa. The dipomit saall be
reciasaided as cacessary to redact ine

(d) Accezeecis visuas end menval tosiy.—
(1) Visuat teszz. Visuai anaiyna is cangeced
to dater=ina quaiiiacva =icrmagon
MPgArLCZ 'oe eXCivatcd nue in gensrgi tha
sod adjacenr 0 the excavadon, tha s
formung :2e sices of 12 coen excivacon, and
tha sou taken as samGies Fom excavataq
materal

(Tl Qhserve samsies of soil tat are
excavated aod 1oy Tt sides of the
exxvadon. SsetTare the range af mardcls
fizes-and 2 reiatve amgants of e parzcls
sizes. Sou that s pn=amiy composed of fzae
graned 2atenal is conauve maceral Soil
CIBposEd pr=aniy of SSarre-gratzed sand
OF Sravei 33 gramuuar ~ncenal ~

(i) Observe soui as .t is excavared. Soil that
femams 1 Camoy woes sxcrvard
conesive. Sou (2at Jrwaxs ug ersuy ana coes
0Ot stay 2 cinmoe i enotar,

(iii} Cbserve w2e nen of the cvensd
éxcaveoon and the nxvice ares adiacent o
Qe excavanon Crack<ike openmsey sees as
usion cracks coud (naicats awared
matanal. I chenics of sou soadl off » verseaj
side. the sou cowd be Sssured, Smail oals
4TS s7ideDcR of DOVINY grownd and ary
i en s of potencaiiy harardons

- finagoas. ‘

(tv) Chserve the o ediacent to the

—-—

(v} Qbzerve 2 coenmd sxin oi the
AXCAVADOA 10 xenniy [ayeren syscema,
hmmulmmm!dcu‘:r‘.ih
leywrs siope wam De axcavenon. Sdimate
the degres of siope ai 'he iagers.

{vi} Chsarre (g aren 2amcent m he
EXCAVALOA ind e sges of the opened
€XCAVALIR (or svidanca of surtacs water,
WRLIAP saaning Tom (Sa sdse of (e
EXmavaltlon. or e ioca toa of tha level of the
water tadle.

(vii) Chserve tba aren adiacent 13 the
GXCERVANAR anad ‘A afea wilmug e
eaxcavanan or saurces of viasagan thag =ay
adect ha sramuiity of t2a excavanan faca

SAMDIPS & I2QUEIAT 1] A2 ter—me
QUARDIACYE a8 well as Guastagve aresa=:ia
af s0u 422 3 2ravide mare miomeages =2
order = Iasay sou arsper s

{i) Plzszz: Moid 3 =a13t - we sa=c.s
of saii 103 4 >ad ang ate==t 13 rau TRt
rends as 22 4% mewed a cameter,
Cahesive =3iemai cag =a wucosss iy e
into reacs witzout Sumsing farexa=ztia
qulu.uanwom(s::.:x.er_zu:.:' -
0CR thresq 21n Se eid gn ane e2d L -
AN, 22 icu 4 cagesve.

i) & s2enpza (fing QU 3 cdry aps
CumAies an i3 QWR or Wik =adermta
preseure 23 mauwniduai awns or 3aa
powder. .1 .1 Sanuiar tagy csgoinacas o8
FAVeL jacz, o witd L e gy s cry ans sl
R0 cli=ny waues ormax ud 210 amader
Gamps, 2ut iSa uneiier ciizag can auy e

4R wix diffewry, 2 zay os ciay =
AQy camsi2acan with gravel aang ar s
e dry sou ¢eaka in2a cizz-s winek s 2o
break up into amail ciucmag acg whics 22a
oniy Ba droxen wrh difScviny, and tnare s 22
nisual 223033 e son s Sasuced. s oo
2y be ccasicares unsSsgures,

(iii) Thumo secawmzias, Tha tnimy
PenagiIneR 23t can he wiaq M sy TaAlR ne
uncapsited Tresuve srengi of cozauva
sous. (Tois 232 1 basen an i thump
penecaCod tast descizaq (o Asmamcan
Sociery izr Tesung and Matermais ASTLD
Standarg dewmauan D233 "Slandars
Recomzerncez Pracacs for Cescipasa af
Souls (Visusi—Manuai Procecurel” Type A
sazls wuk an uncanszed comacesmva
soengrl of L il cxn be reaciy mgenzad oy
Go thoms: 2owever, ey cac =a penecaLg
by the t22=3 oniy with very meat afars
Type C acuiz wuh an ugesnS=ag campresave
mﬂdosuimbnenu.y;mmm
several incies oy tha (3a=c. 284 can ca
Soided Dy i32: Sager pressure. This texz
sbould Se cozzucred om an uncistusted i
sampie. sucs as a large cumy of 3p0u, a8
$00m a8 Dractzaols after excavaton i3 x2es
'0 @ mminu= g effacty af axs=csurs to
dryieg :nicances 7 the excavayan is @ier
eXposaq 1 warnag indiscces (o, Joodizs;.
e ciaasuicacon of the sou zust e coaczeq

accoraicgy.

(iw) Qezer srenged toxza Tanzates af
ancontineq cimaresmve sensia af sqiis caz
&isq ba aotacea by usacia soccet
pagaracater o 3y qung a cand-operated
stearvene. -

(v} Lyrcg 252 The hame su=cas of e
drying test s 3 aiferentam cetwesn
coResive matesai with Sssures, undssused
cogesiva mawcal soa graguiar matenai Tos
procedure ior ‘2a drymg ess avofves drywy
4 sampis of wu Lat s approxesataiy ana
lné&hkki&da}aniumiﬁ_%:;
indinmmu.uuni.:mn:aqmydm

(A} If 2 sampia daveioss cracks as it
dres. uguicas: Ssaures are wedicatea,

(B} Samziew zat dry wusoue saciang are
to be brocan Sy 2and. If consdarsoia (oros
Qecessary 3 fieak a sacDia. (23 sou has
sigruficant cazeuve materai czarent Tta
sou can te camiiad as 2 undaauma
coamve marrai agd tha sessas-ad
COMUIeLsive AT RNy M AA0wd Da Celesisac,

(QUawamz.a oreaxs sasiy oy haod. . 2
etther a Casmreg cocearve maceras or 2

SRS Datars TU d3LouLn Jetween
WO, JuivenIz Me Thiec L_T23 of he sam
Iv hand or 3v mez3ing oa mem ik cumess
20 nOf SwyenTe saniv. e mymwmy N
conemve w2 lsaures. I Nev syvmpeen
233Uy B Ve ral Tamnena 9 matenai

13 grannuxs.,
Appendix 3 !o Subpar 2

Sioping anc Jescnsg )

(a) Scooe = acturcmzan. Thia anoeix
CORIATS SDeC= 180T or noowy a3
bencning waes et 35 metnoas of oratactung
eMDIOVESS WOrKIY 11 eXCAVAUANS Som Cave-
23, Toe requramants of iy anpeccix opy
waen the cengz aof siomng 1ca Seaco:ng
Fratecuve JVUITS 3 (3 22 cercrmea
aCLSIUANCS WD = ren==wmmnts st forth 1
§ 1928.8521bN 2%

{b} Defirucons.

Aczmt sioce meama (e sicoe 0 whick an
eXCAVAUQGH facs s excavalec

Distrass meacs cat Mo saui s in a
condition weers 2 cave~q s USsuzentor s
likaly to occus. Distresa is avidenced by suca
piencmena 1s 52 deveicoment of Sssures in
the facs of ar aciacent 0 an oSen excyvation:
the supmdence of the sdee of 10 exeavation:
the slumoing of materml Fom e tnce or the
buiging or tsaving of matenas om e
bottom of az sxcavager (2o soailinyg of
materws Tom 3a {aca of an excavatom and
raveilicg, La. 1=ail amaunss af macanial suca
as pebbles or Lite ciumps of Daterial
suddenly secaracny fom 2s face of an
excxvaton ana =cxig or roEng dowe intc
the exezvaton. :

Maximam wiowaiie siooe Tiesos the
steepest Moot of 40 eXCAVILCH face diat is
acceptasie jof De oxat AvoTanie e )
cgnditions as rotecuon Agmost caveum, and
{s exoresseq 1s 22 mana af Sorzonai
distanca ta veracal Sse (F:V).

Short :2mn exoozure means & perind of
tms less than or 2quai to 34 Jours (Ratan
excavauon :s ocen. )

(& Aeguiremensy—i1) Soii ciassrfication,
Sait azd rocx deoours snail be Sassfadm
4CCoraance M appenax A (0 ssooaret P of

- part 19248,

(2} Mazmur atiaweoie sicos. Tha _
TETOIED WD ooDe (Or 2 M0l aF rocx
deposiz wnatl be denrmmnea o= Tabim -1
of this a ax

(3} Ac;.:tnuc:e. (i) The aczsat xi@n ﬂ-l.l.l
10t be steeper \tan We Daxuzom snCwage
siove.

(ii) The acruai sicoe s0ail be ‘cos nawp
than the maxmom wiowanie ucDe, wem
there are nges of distress, if that utaoaa
occurs, the uooes waal be cut hacx B .
Actual siope waica s at lesst o torrowai 1o
ons verncai {Ari:lY) lees sieep tan e
oAXTILS alowasie ﬂons. - -

(iif) When surcaarge icads rom sored
Dmatera or equpment, aperanng squEpmmmL,
or wadfic are present, 2 competsnt peroa
shall detarmins (e degree 10 waca Whe
actual siops @ust ba recuced beicw ©a
[aumum ailowasie siooa. and wail assrs
that suea requctag s acarevead Sm
loeds fram acmacest suncires scail be
evaiuateg .3 accreagca wath § ‘.2.&5_51:&

(8) Conrigurcooaa Cocfpuwasoas of
zioping ana hanc=zg systems scad e
iccarcanca W Figum 3-i.
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TABLZ 8-1
MAXIMUM ALLOWABLE S12PES

- 1
SOIL QR RQC¥ TYPE MAXIMUM ALLOWABLE SLOPES (H: V;U
FOR Z(CAYATIONS LESS THAN Z0FZ:=T
nes
STABLE RQCK | o vERTIZAL (909
TYPE A [2] /3L (53“)
TYPE 3 ] 1:2 (45
TYPE C 1%: ! (34)

NOTES:

-

1. Numbers shown in parenthesas next 3 maximum allowatias slopes are angles expressad in
degreas fram the horizantal. Angles have been rounded o7

2. A short-cerm maximum allowable slape of I/ZH IV (83°) is allowed in
excavacions in Type A soil chat are 12 feer (3.87 3) or less in depch.
Short-zerm maximum allowable slopes for excavatiams greaczsr than 12
feet (3.67 m) in depth shall be 3/4H:1V (53°).

3. Sloping or benching for excavations greatar than 20 fest deep shall be designed by a registered
professional engineer.

Figure 3-.
Slope Canfiguracons
{All slopes stated below are in the hori=oatai to verdeal mtio)
. J-131 Excgvegons mads in Type A soil. .

1. All simple siope excavation 20 feet or less in dapth shail Rave & maximum silowasie slope of %1,

Simpis Slope~—Genarai

Excrpuon: Sizule siope excavadons which are open 26 hours or less (short term) aad which are 12 eet ar less 10 cepth s2ail have 3
maximmm silowadis siope of Yart
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————

|

12 Max,

l
l' L/2

Simpia Slops~—Shart Term
tw‘:’:ﬂb!nm ex:avaﬁnnlznfu!nrleslindapth:hlilh"lm.mmdanIbh:ioptcf%mludmbmm'dimmmu

—

374

20°. Max.

20°' Mvax.

J’An““““""”"‘“'I“'i‘m'ﬁdh"mmmdwﬂymmmmnhn.mvmumof
3% feet. - .
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~ Unsupported Verticaily Suied Lawer Putdun—Mm....mx 8 Faet in Dapth

All excavadons more than § fset but not more than 12 fsst in depth which acyopzorted verccaily sided lower portdons abail tave a
mnﬂawnhhdcp-oimmdnmvmdgidndﬁﬁfnt

Unsupported Verticaily Sided Lower Portion—Maximum 12 Feet in Depth

All excavations 20 feet ar less in depth which have verticaily sidied krwer portians that are supported ar siieided shall have & oximua
allowuble siope of %:L The mpport ar saield system mmst extend at least 18 (nches adove the top of the verzcal side.

Suopors 9% sh'e‘d s~scem

20' Max. \ : —P .
: . {g" uia.

 emwe @ e -

Total hex;r' of ver::cal side

—m— 4 e ) e c—— . - —

. — w e ---'i

WQWVMSWWM@

‘MO&RMWWWMMMb—mebcummunam aptions
pcmmdundcimsszm).

’ B-um-nmu.d.mmcascu
1. All simple siope excavadans 20 feat ar less in depth shail have & maximum silowable siope of 2.



45963 Federai Registar / Vol 54. No. 209 / Tuesdav. Qctober 31. 1589 / Rules and Reguiations

Simpis Slope

2 All benched excavations 20 fast ar less in depth shall have a maximum silowabie sione

of 1:1 and maximum besck dimensions as
follows:

This bench allowed ia cohesive soil amly.

| Max. S V4

Singis Bench
. ls bench 1llrvad i3 cohesive suil aaly ,
I . ’,
’

s
20' Max. s

o AL
&' ”

Max, . L

1Aﬂuﬂnmmfma’mllnMwﬁéhhnMydewpﬁmuMhsWormmmtolhli;h!ltllu‘“
l."d:unbanthntnpolthvmnlsid&Aﬂmhunndehvtnmlﬂombhdupnotm
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m—— Suspar: zr shiald svscasm

20 Max.

E L—-——-l Tatal Reizhz af varsizzl side

Verticaily Sided Lower Portian
4 All ather sicped excavations shail be in accordanca with the other options permutted in § 1928.852(5),

_ B-13 Excavadons Mada in Type C Soil
L All simpie siope excavations 20 feet or less in depth shail have & maximam silawabls slope of 1t4:L

Simpils Slope

Z All excavations 20 (eet or less in depth which have verticaily rided lower parcons saall be shieided or supported to & heigit at least 18
inches adbgve ths top of the veracal side. All such excavacaons sbail have a maximom ailowania siope of 1%L

Supoers or sfu’.cld. syste=

S A !
/ 1%
187 ¥ia.

Ta:zl'heigh: of vercicsl side

. . Vertical Sided Lower Portion
:.ALathndcptdcandm_lh:ﬂbcm-mmm&lo&.:opdmpmmdlnimzbl.

B-1.4 Excavadons Mads in Layered Soils '
L All excavadaas 20 {eet or less in depth mads in layered sous shail bave & maxmum allowable siope far each layer ss sat fonth beiow.



159 memf'VoLaNQ:s/mudn.cma:smfmmw

B OVER A




A @VER 3

A QVER C -

B QVEX C

) zMamndcpdmdehhmdmm&ncMmehim.;nGL

Appendix C o Subpart P fest (8.2 m) in dapth. This eppendix =mat be m@smhcdaigudlnum\nm
. . tsed witen design of timber shoring the requirements set forth ia § 1928.852b)
TImber Shoring for Trencites protective systams is to-be performed ia . snd § 1929.852(ck
(a) Scope. This appendix contains aceardance with § 1922.852(c)(1). Cther (b} Sail Classificotion. [n arder to use the

wformatan that can be used timber sharing :‘M%Mum'z' hﬂwmmlmm"’:‘w
is provided as a method of protecton from mudoh?"l““‘, FRESZASE  or types in which the excavadan is made
cave-ins in Tenches that do oot axceed 28 umwumm"mm must frst be determuned using the sorl
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d.auu'xu::cn TMeTTXT et fOrY 1n appenaix A
Ot sugoart P of i3 73

(¢} Presencaricn ¢ ‘arormzrian.
(formancn 18 gresenwa 1t severms Jorms as
follows:

{1} [nformauon s cresensed in labwar jorm
in Tadies C~i.1, C-i2 yoet 1.3, ang Tanies
C-LL C~i2anaC-i3 {alownng saragrapa
(8) of the apvenaix. Zaca :asie oresents we
quADnUM sizes of LToer Mempers o use W
8 shorng svstem. ang saca tapie contains
data aruy for 28 zar==:ar sou YPe 1z whics
Be excavauon ar 50rzaz of the excavaten m
made. Tie qata are armanged 0 alow tha
user e lexidiiity '3 serect 2om among
severa: accaoranle contijuranons of memoers
based on varniez ite =ormzoniay spacag of
u;- CTO3s0rIces. 3tacie fOCX I8 exempt from
iganag fequireients ang thererore. ng data
are presentea for 2:3 condition.

(23 laiarmauan cszcarung the basis of the
tabular dara ana =& imitations of the data is
presented in paragrsza {d) of this appendix,
aand on tha tables memaeives.

(3) lnformauon exslamng the use of the
tabular data 1s presected m paragrapn (e} of
this sppendix.

{4) lnfermauoca luscaang the ams of the
tabular date mx preve=reg in paragrapa (f) of
this sppermenc. :

(5) Misceiianeous aotanons regarding
Tables C-1.2 througa C-i.3 ana Tabies C-2.2
througa C~2.3 are sresented in paragrapa (3}
of this Appendix.

{d) Basis and /imieatians of the core.— 1)
Dimensions of timcer mempers. (i} Tha n1zes
of the amoer memoers isted in Tables C-1.1
througn C-i.3 are taxen Tom the Natonai
Buresu of Standarcs 1N3S) repart.
“Recommended Teczzical Provisions for
Cansouczon Praczza Shoring and Sloping
of Trencnes and Excavadons.” [a addition.
wiere NS did 2ot ecocmmand speciic sizes
of memoers. memper sizes are based og an
anaivsis of the suzes requred ‘or use by
exisung coces and ea emoinical pracace.

(i) The requireq cizenmoans of the
memoers listed in Tasies C-i.1 througa C-1.3
Teter to actuai dimernsions anc 1ot nominai
dimensions af tha ===aer. Emvioyers wanang
' use nomunai siza snoring are direetad to
Tabies C-i1 throuen Ciid or teve mrs
choica under § 1929.852c!(1), and are
teferred to The Coroy of Engizewrs. The
Bureau of Reciarcauan or data from other
acceptadie sources,

(2} Lizrieguon of ezgiiccuon. (T} 1 is not
Intended that the a=cer snoring specificancon
apply to every situanon that may de
experienced in the Ssid. These dats wers
daveiopea !5 aopiy t0 e sitzaqons that are
most commoriy exzenenced (o current
Tencling pracace. Skonng systems far use in
situadons that are not covered by the data in
this appendix must se designed as speciied
in § 1928.852;¢c). : -

(ii) When any of :2e {sllawing condittons
ire present, the mamsers specified in the
tabiey are 2ot comndered sdequate. Pithwr 3n
tternate Smper moTy system ot be
designed or another 77z of protective system
dexigned in scoorcance wth § 19 K2

(A} When aaas croomsd bv strocrres or
by stored matersr swracent o the mencn
weigh (D excess oi 1o wad unposed by &
two-{aot sail swenarze. The term “adjscent”

48 useq neTe Teans (e srea withwd 3
horntzonrial c:siance Tom e ecze of i5s
Tencn equal 10 e ceow of e renca.

(3) When ver:ca ioaas imcosed on ==
braces excezea a 130-couna gravity loac
dismouteq 3n a aza-ioat secian of e caziar
of the crossarace,

{C) When surczarze icads are oresent ===
equipment weigning :n exczss of 22.000
pounds.

{0} When anty he lower 20raon of 3
Tenca :s snoreg and e rematmung Jorsss Tf
the enca i3 siovea or dencaed uniess: T:2

. sicped paTOON 18 5i00ed at an angie less steen

than three zanzontas 'o one verncai: or =
Temoers are serecie fom e taDies (3o use
at & depty wmc 14 etarmunea Tom o8 133
of the averau Tench. aa pot Tum e 38 of
the sioped joruca,

(8} Use or Tazies. The mempers of e
shonng systas that are (0 be seiected sz
this informanoa are the cross draces. Be
uprights. ang e waies, waers waies are
required. Minimum sizes of mempers are
specified for use w diferent types of soii
There are 51x tadles of informanon, two icr
eacd soil type. Tae sou type must first Se
determunea '3 sccardance wita the sai
classificagcn system gesciced in appenzix
A to sunpars P of part 1928 Usizg the
appropriate 'adie. (e seteczon of the sz
aad spacing of the memoers 13 then mace.
The weiecoa is dased an the depth md
width g7 the Tenca waers the mempers ar= :2
be instailed ana. iz most insumces, ths
seiection is aise pzvew om the Ronzootai
1oacing of the cosacraces. [nstances woess 3
cioice of horizontai wacny of cossoracs3
is availabie. (8¢ dorizontal spacing of t=e
crossoraces must be caosen Sv the user
baigre the siza of any member can te
dstermined. ‘Vhen e sou fypa. the widts
and depth of Se Tench, and the honzoziai
spacing of ‘ha crossoraces are xnown =a
$ize ana ver:caj spacg of tte cossoracas.
the size and verticai spacing of the wuies.
and the s1ze and qonzontal soaang of e
uprigats can ce read Som e approprate
tabie.

(D} Exampies (o llusiozie the Usa of Tasies
C-1.1 througn C-12

(1) Exaroie 1.

A Trenca cug :a Type A sou is 12 f2et Gaeo
and fve {eet wide.

Fram Tadie C-i... for acce=tacie
arrangements of {mger can Oe msed.

Arrangemens =z —

Space 4 ¢ coossorscas at six ‘eet
horizontauy and foar feet verucaily.

Wales are not requirec.

Space 3x 8 upngnts at six {eet horizoreaily.
This arrangerent i3 commony called “1ka3
sbaring,” .

Space 4x 8 ccossdraces at exght feet
bomzontaily and fous iest verucaily.

Space 38 wales at {aur Set vertealy.

Space 2% 8 uprighs at four L=t
honzontaly. .
Arrorgerene <3 .

Space 8¢ 7 coworcey at 12 et

barizomtady and Gar feer vertrally.
Space 8% 10 wales at our ‘et vercext!y.

¢

Seace 2:<3azmznts at five faet
horizantaiir.
Arrongement =3

Space 9 X3 cossoraces at 12 faee
borrzontaily ana ‘our feet verccuuly.

Space 10X 10 wates a1 four ‘ast veruzsilv,

Speces I3 ucngats at six feet
horzontauy.

(2} Exgmoiz 2

A menca aug a3 Type 8 soui in 13 ‘set Geen
and {ve {22t wice. From Taole C~i2 aree
acceptaoie uTingements of memsers are
listed,

Armzngemen: =1
Space 3% § cassoraces at six fast
horrzonwady ana dve feet verncauly.
Space 3x 3 wates at five {eet verucaily.
Space 2x 8 upngnts at twa fest
hanzontaily.

Arrangement =2

Spacs 8x 8 cussaraces at sight feet
honizontaily ang Sve fest verncaily.

T Space 10X 10 waies at Sve feet verncaily.

Spaca 2X 8 upnigets at two feet
horizontaily.

Arrangement =3

Space 3 3 cossoraces at 10 feet
honzsntaily ang Sve feet verdeaily.

Space 10X 12 ‘waies at five feet verccaily.

Space 2 3 usngnts at two faet veracaily.

(3) Examzie 2.

A frenc2 dug ia Type C 3ol is 13 ‘zet deep
and Sve fzet wigs

From Taoie C-i3 two acceotaale
arrangemen:s of Tepers can de used.

Arrenrgeament =1

Space 33 cassoraces at six feet
konzaontaily ana Sve feet verncuily.

Spacs 10X 13 waies at Sve feet verncaily.

Position 2 8 ucrigau as cioseiy togetier
as possioie.

[f water =ust se retained use specai
tongue ang eove upngats to form ugnt
sheenny
Arrengement =2

Soace 8 10 cossoraces at eight Seet
norzzoataily ana ve feet verncaily.

Spsca 12X 12 waies ac {ive [aet vernzaily.

Pomtzon 23 uorighits in a ciose sneecng
configuration uniess water gressure 2ust be
resisted. T.3at soeenng must De useq wnere

‘WAter must De retained.

{4} Excmszie 4.

A trenca dug iz Type C sail is 20 (=t dFep
and 11 {e2et wrde, The size and spaczg of
mempaers [or he secuon of trench that 1S gver
15 fest in deoth is determned using Table C~
L3. Only one arrangement of memoers is
provided. )

Spaca 4 10 cossoraces at six feet
harizontally and Sve ieet verncally, o

Spaca 12 12 ‘waies at five feet verrenily.

Use 3x 8 light sceendg,

Use of Tabies C-L7 trough C-23 would
follow the same procedures.

(R Noes ‘or au Tadles

L. Memser uzes i spacings ather eas
indicated are '3 22 determined as wumd.q.x
§ 1923.852{c!, "Tesian of Protecave Systema.
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Z When conditions arw sarurated or
sudmeryed use Tzt Shasting. Tigat Shescng
refers (0 the use of speciaily-edged tmber
planis (e.3. tongue and groove) at least three
incaes thick. steei wneet puing, or sumisr
construcnon that wiaen doven or pisced in
position pronide & ownt weii 1o eyt e
laterai pressure of water and o preveant the
loss of backill macental. Cose Sheeting refers
to the pracement of pianks nde-gy-aide
ailowng as fittla space as possinie between
them,

1 All spaang indicated is measureq center
1o cansar,

4. Wales to be mistailed with greater
dimennion horzoatal

S.If the verzsal distance from the cemter of
the lowest crossoraca to the boctom of the
uprignts soail be drmiy emoedded ar 2
maamil shail be usad, Whaere uprignts are
embedded. he verocal disance Tom R
cenmer of ths lowest cossbracs @ the bottam
af the cwoca saail not exceed 38 eo=g,

shail zot excred 42 inches. Mudmnils are
wajes that ere mnytailed at t2e tce of the
Tenca nde.

4, Trench jacks may be used iz Ueu of ar:n
compinaton with fmoer GoIsoraceL

7. Placement of cussoraces. When the
verccal spacmg of ccossoraces s {our feet
piace the top comsorace oo mare t2an twa
feet below the top af the Tenca, When the
verncal spacmg of cossoraces s Gve feet
piace the top crousarace no more thaa 25 [eet
bassw the top of the ench.
SILLING COOK &Y0=20-40

LS



TABLE C-1,1

TIMBER TRENCIH SHORING -- MINIMUM TIMBER REQUIREMCNTS *

SOIL TYPE A Pd

=25 X ) + 72 psf (2 ft Surcharge)

REPTIL SI12€ (ACTUALY AND SPACING OF MEMBERS **
Pl CROSS_BRACES WALES ) WPRIGITS
mcncn | woriz. | WIDTH OF TRENCH (FLIT) VERT, VLRT. | MAXTMUM ALLOWABLE HORTZONTAI SPAC G
(FECT) [SPACING Jup 16 Jup Yo | up 1of up voJupe 1o | SPACING] S1z2C [spAcinG (FELT)
(FEET) | 4 6 9§ 12 s f (FEETY (IN) | (FEET)| ypsp | 4 q f f
up 10 | tot
5 8 1axq | 4x4 ]| 4x6 | 6x6_ ) 6x6 | 4 Jpeqta | --- 216
) uep 10 tot
10 a axa | ax1 | 4xs | exs | 6xa 4 Req'd -- 2X8
upP 10
14 10 4%6 | 4%6 ) _4%6 | X6 | 6x6 i__|-6x8 [ 4 e (i
up T0- '
12 ax6 | axa | ox6 | 6x6 | 6x6 4 8xo 4 2X6
uer 10 _ Not
10 b AX4_ ] 4x¥4 | 4x6 ] 6X6 | 6X6 4 |peq'd | --- g
up 10
T0 8 A6 | 4ax6_| 6x6 | 6x6 | 6x6 a_ | _oxa 4 2X6
up 10 '
15 10 6x6 | 6X3 | 6X6 } 6x0 | 6xa | 4 | ax10 |4 _2X6
ue 1o
12 6Xb 6Xb 6X6 1 6xn hxy 1 10X10 4 ). .
uP TO ’ :
15 6 6x6_| 6x6 | 6x6 | exa | 6xn 4 6X8 q %6
up 10 |- :
10 8 6X6 | 6%6 | 6x6 | 6x8 | 6xa q 8xa 1 X6
uP 10
20 ml’nm Dxg }ooxa }ogxpfoexa Joexio) 4 | oaxjo § 4 | a9x6
12 axa [1341] axa | _ars axi0 4 Joxi0 1 X6
OVER .
20 | SEE NOTE )

EUODEREIY PUE samy [/ 6857 "1f 320300 "ABDEST.] / 3T "ON ‘1S 0/ [ SMITBIY RZps 4

* Mixed oak or equivalent with a bendin
** Manufactured members of equivale

g strength not less than 850 psi.
nt strenglh may by substituted for wood,

viECY



TABLE C-1,2

TIMBER TRENCIt SHORING -~ MINTMUM TIMBER REQUIREMENTS #

501 TYPE B P e 45 X ¢ 72 psf (2 fr. Surcharge)
DEPTI PAGING OF MEMBERGAA
oF CROS§ BRACES HALES UPRIGHTS
TRENCH HORIZ. " L’[" OF TRENCH (FEET) VERT. ERT. HAXTMUM ALLONABLE HORIZONTAL SPACYHG
(kEeT) | SPACING UF TA up 10jup 10 |up To JUP To|seacing] size |sPACIRG (FEET)
(FEET) 4 6 9 12 15 (FEET)| (IN) | (FEET) ] CI.OSE 2 3
(¢]
5 ue 6T 4x6 | 4x6 | 6x6 6x6 | 6xe 5 6x8 5 2x6
uP TO
TO 8 6x6 | 6x6 | exe 6x8 | exa 5 8X10 5 246
=
Lo "PloT 6X6 6x6 | 6x6 | 6x8 6x8 5 10X10 5 2X6
See
fote 1
uP 10
10 6 6x6 | 6x6 ] 6x6 | 6x8 | 6xa 5 8x8 5 2%6
up 70 '
0 8 6x8 | 6x8 | oxa 8x8 | exa 5 10X10 5 2X6
up 10 .
e |t} uxu | _oxo | oau | _uxu | _wao] 5 p loxi24 3 _h
See i '
Note 1
uP TO
'S 6 6x8 | exa | 6xa | axs | s8xa 5 8x10 5 IX6
up 70
T0 8 6xa | 8xa ]| sxa | 8xs | exiof s 10x12 5 IX6
uP TO
20 10 sxio] sx)u] sxio] sexiof 1oxio] s 12X12 5 %6
Seea
Note |
OVER
20 SEE NOTE |

& Mixed ouk or equivalent with a bending strength not leas than 850 pel.

As Mapufactured members of equivalent strength may by substituted for wood.

suoneTaley PO E3[NY / 6861 "if SOQAD ‘ABDSIN] [ 60T "ON Y5 0/ / BOSAEY TEIBPS 3

£25ST



TABLE €-}.1

TIMBER TRENCH SHORTNG -~ MINIMUM TIMBER REQUIREMENTS *
SOILTYPEC P =80XWU + 72 psf (2 fr. Surcharge)
a

DEPTH SIZE (ACTUAL) AND SPACING OF MEMDERSA*
OF CROSS RRACES HPRICHTS
':r::lﬁ;l NORIZ. WINTIL OF TRENCH (FEET) VERT vERT. [MAXINUM ALLOVAKLE WORLZONTAL SPACING
SPACING Jup To} we Tolue 1o Jur 1o | up Tofseacing] s1ze |sihcing FEEY) (Sce Hote 2)
(FEET) 4 6 9 12 1S L(FEET) (IN) F(FEET) JcClLOSE
UP TO
5 6 6X8 6x8 6x48 axa ax8 b) axio ) 2X6
iﬁn T0, s
T0 8 8x8 8x8 8x8 8x8 8x10 5 10x12 5 2X6
P
uP ' TO
10 10 8x10 | 8xjo] 8xi0 | 8xi10 |i1cx10 5 12X12 5 2X6
See '
Note |
up TO ) ’ ' ;
10 6 8xa 8x8 8x8 a8xsa 8xio 5 10X12 5 2X6
Jup TO
‘TO - 8 axio 8xio} 8xso 8x10 f10x10 5 12Xx12 5 2X6
. | e
See
Note |
w oT0 |
s 6 8xi10 axi10] 8xi0 axi10 1 10x10 S Y2x12 b) X6
Sce o
To - jHetg )
, | Sea .
,. 20, ] Note 1
‘| Sea | '
... 'l Note 1
OVER - S -
20 SEE NOTE |

* Mixed Oak or equivalent with a beading acrength not less than 850 paf.
A4 Manufactured members of equivaleanr strengeh may be subscituted for wood,

8.6SY

7L 3800300 'AEDEIN] / BT "ON IS [0/ [ ISTBOY TRIBDa 3

-
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TABLE C-2.1

TIMBER TRENCH SHORING -- NIN!NUN TIMBER REQUIREMENTS &
SOIL TYPE A I’.l “« 25 X W t 72 puf (2 fc. Surcharge)

DEPTH SIZE_(S4§) AND SPAGING QF MEMBERS .**
OF CROSS BRACES HALES UPRIGIITS
TRENCH NORIZ. HJD_III OF TRENCH (FEET) VERT. VERT. HAX IMUM ALI.OHABI.tE ‘l!’(?RlZ()NTM. SPACING
(reeT) |SPACING Jub 10 fup 1o ue Tofur to fue 1o [seacinG | size [spacing (FEET)
(FEET) 4 [ 9 12 15 H(FEET) (IN) JereeT) JCLOSE 4 5 6 8
up TO Not Not
S 6 4X4 4X4 4x4 4X4 4X6 4 Reg'd Reqgtd 4X6
up TO Not Notg
o 8 axe | oaxe | axa ] axe | axe | 4 Reqld | regha 4x8
. (1] TO
10 10 4x6 | 4x6 | 4x6 ] 6x6 | ex6 | 4 - 8X8 4 4X6
W 2T | axe | axe | axe| 6x6 | 6x6 | 4 BX8 4 4xé6
0 W T axe | oaxa | axa] 6xe | exe | 4 rugva | rbg¥g 4X10
: fup TO
"o J 8 4x6 | 4x6 ] 4x6] 6x6 | exo | 4 6%8 4 LX6
(1] (1] ’
; Pm T 6X6 | 6x6 | e6x6f 6x6 | 6x6 | 4 8x8 4 4X8
13 e TO
. 12 6x6 | oxe | exe] ox6 | exe | 4 8X10 4 LX6 4x10
P TO '
Is 6 6X6 6Xx6 6x6 ] 6x6 6X6 4 6x8 4 3X6
fop 7O '
70 8 6x6 | 6x6 | ex6| ox6 | ex6 | 4 8X8 4 X6 4X12
A L 1
20 10 6x6 | 6x6 | e6x6| ox6 | exs | 4 8X10 4 IX6
TR
12 6x6 | 6x6 | 6x6] oxa | exs | 4 8X12 4 3X6 4x12
OVER .
20 SEE NOTE |

% Douglag fir or equivalent with a bending strength not leas than 1500 pei.
% Manufactured members of equlivalent sCrength may be substituted for wood.

SUODETB?Y PUE sany / BBET L 390000 'ABPEANY | 60T “ON 15 7o/ [ SWSHaY [RIBpe]
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TABLE C-2.2

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQU[REHEE!E L
BOIL TYPE B P = 45'X W » 72 psf (2 fc, Surcharge)
a

234 2

DEPTH 3128 (845) AND SPACING OF HENBEQS *# :

OF CBNSS_BRACFS HALES UPRIGUTS _ —
TRENCH | HORIZ. HIDTH OF TRENCH {FEET) VERT, VERT; | MAXINUM ALLOWABLE HORIZONTAL, SPACING
(FEET) | SPACING Jup 1O Jue To| up To]up ToO UP TOISPACING] SIZF [spacing (FEET) '

"(FEET) by 6 9 | 12 15 | oeeny| (il —(FEET)|_CLOSE 2. 3 s | 6
v . ' e .
IV o " faxe  axe faxs . exe ex6{ | 5 | oxa 5 L] a2 a2

5 6 X ‘ . Lx8 :
) N DR NN U i B Of ey b of e Y AL I e Ry B
To0 t‘ 8 4X6 | J4x6  J6x6 . Jexe 6X6 ; 5 axa | 5 ! %8 4X8

¥ B g, > —— -G e e B ——
U 710 ' ' ' 5 ’ : ; i ) ]
0 | 10 4xe 14x6 Jexe  fexe |exa: 5 | exio; 5 v ] oaxg ] l
K : foe '|T L N IR T o B : I

! ote i . . '

‘*"- - : —lr-'lJ- ~————— | +— v ———— f—— . — . — —_
ooy jue TX T ' Sl R ; 1 1 : R | |
10 jj—6_ - |6x6: Jexe' Joxe |exa | 6xa 5 8x8 5+ 3xe6 4X10
. Jvr 1o 2 : | S T DY : : '
To_pl_8 _ f6xaJexa. Jexs Yaxs :exei| s :fioxpol] s ] axe 4X10° 1R

=t T e |y - : ¥ ! T Y — v > -
u* ‘'ra ' H | _ - ! : !
15, 10 :16x6 . J6xa foxa |exa |[exe| 5 . hoxi 5 I 6 ! 4%10°
I r——— 1| U — — — —— —
Sea . : ' ' i | : i i T ' :
Note | . K . :
[fue v 7 ' ._‘ T T Y — —
s ! 6 6X8 : | 6x8  |sxa 6x8 18x8 ,]. 5 8x10 : 5 4X6
—————— a TV Tt § ey —— —
v TO ' i1 t : il ] ' )
10 a_  lexa ; 6xa! 6x8 18x8 | axa 3 jroxi2 , 5 4X6
R T l g ' : L AR DR Lanasst i
t90-- 110 6x8_16x8 ‘laxa |sxa | sxs 5 Jiexy2 5 | axé
] See S D R .
‘] Noca 1
OVER ' T ' T T
20 [ SEE NOTE )

* Douglas fir or equivalent with a bendlug strengeh not less than 1500 psi.
A% Munufactured membecs of equlvalent strungth woy be substicutud for wood,

FUOLERESY PUR S3MY [ MAE! T§SRGUPY ASDETD] { BOC DN W5 oA { Enedoy veswps
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TABLE €-2.1

TIMBER TRENCU SHORING -- MINIMUM TIMBER REQUIREMENTS &

S0l TYPE C Pw ~ 80 X U ¥ 72 psf (2 fr. Surcharge)

It

DEPTH S1ZE (§48) AND SPAGING OF MEMRERS **
oF CROSS BRACES HALES UPRTGIITS
mmenen | HoR1Z. ____MIDTY OF TRENCH (FEET) VERT. verr. [MAXTHUN ALLOUARLE MORTZONTAL SPACING
(vEeT) | SYACING Jup 70 Jup Tofur 1O Jue 1o [up T |SPACING | S1ZE  [sPacing (FELET)
(FEET) 4 6 9 12 15 ) (FEETY ) _(IN)__ I(FEET) |cLOSE
UP  TO
s 6 6X6 6X6 6X6 | 6x6 8x8 5 8x8 5 3X6
w0 ut 8 T0Yexe | oxe | 6xe |sxs | sxe 5 10X10 5 X6
luee 10
10 10 6X6 6X6 8x8 | sxs 8x8 5 10X12 5 IX6
Sce
Note |
uP  TO . ' :
1o 6 6Xx8 6x8 6x8 | 6xs 8x8 5 10X10 5 4X6
“lwr  TO '
10 8 8xa 8xa 8x8 | 8xs 8x8 5 12X12 5 4X6
eea
ls Otc‘ \
Sea
‘INoce )
up T0 .
's 6 8xa 8x8 8x8 8xlo 8x10 5 10X12 5 - 4X6
See R
TO Nore |
Sea
Hote |
20 -
See
lorte |
OVER s
2 SEE HOTE )

FUODEMBIY DTE Samy / 68ST "IC S900300 ‘ABDS3N] | BIT "ON ‘BS oA [ FNSTBEY TRIDPS

* Dauglau €1r or equivalent with u bending strength not leas than 1500 pel.
% Hanufactured meabers of equivalent sitrength may be substituted for wood.

SiLLING CODE 4810-20C
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Appezaix D tg Subpart P

Aluminem Sezesic Siorng fee
Trencees

{a) Scooe. This 3acTezax contains
{nfarmauon 11t 237 e useq wres aiumuaumm
hyarauuc sror: 13 3r3vicea as & newod ar
protecrion against cavesuns w1 renczas that
do not exceea 23 fast 8.1z} 1 deatn. This
Appenaix Tust de uieq when aesign of the

atwinum avaraulc orotecave system canoot

be pertormeq n actarmance wia
§ 1928.8521c:: 2. -

(Bl Soui Cozzamicason, iz order to ase data
presented :n i3 aoJenaix. tha soi] ype or
YPe3 w1 waic2 e excavanan i =ade =uss
first be deter=inga iy e sou
cassificauon netwrsa set orta :n appendix A
of sucoart P of zart 1928

(e} Presenccaan of [mformagan,
Infarmacon s presenten in saverai {orms as
foilows:

(1] loformauan is sresenteq ig tataiar form
in Tables O-i.1. 0~12 D1.3 and 5-L4. Each
tabie presenm toa Saxmum werzcal and
Bortzonral $02CNGY Nt may be wwed wrn
vanous siucenum memper sizes ang various
bydrauiic cvtader sizes Each wabie contains
data oniy for the parzcilar s YPe @ wmea
the excavanaa or scrzen of the excavanan is
made. Tables D-1.1 ang D-12 are ioe verocai
shares 12 Types A ana B sail Tacles D-1.3
and D1.{ are ior hor=anaj waier systems in
Types 3 ana C iori.

(2) lnformanon C3ncerung the basis of the
tabuiar dawt and e iimita oons of the que s
presented in paragrava (d) of this aopendix.

(3} Informanon exgiaining the use of the
tabular data is presentad in paragraon (e} of
this appenaix.

(4) lniormacos WusTaune the wee of the
tabular data is oresenteq i paragrapa (f) of
this appesnix.

{5) Miserslameous zotanans {foomotas)
regarding Tabie D-i.. ®rougn Deisd are
presented in taragraca (8} of this appendix.

(8} Figures. ulusoransy typicai insrailations
of hvdrauic nonrz, ire inciuded fust prier to
L1e Tables. The diusranons page '3 enatied
“Aluguaum Hyvarauuc Shonng Typiaal
[nstailausns.

(d) Basis ang limicasions of the data.

(1) Verticai snore raiis ang hon=oneai
wales are tose Miar meet me Section
Modulus reqmremenis @ the O-1 Tables.
Alurinum natemar is B61-T8 or =atertal of
squivaient scengw ang Sroperues,

(2) Hydraung syuncers roecicevans, (i) 2-

inch cylinders szal Se g oummum 3-nex

insids diameter M1 2 umum safa workiag

capacity of oo iess wan 13.000 pounds axial
compressrre .02d U Taumum extensron,

Maxinum exzension i1 to inclads fui} range of

cylinder sxtensions 2a recomrzended by
produrt manufaairer.

(1f) 3-inch cyiizaers saail be s usimum 3.
inch inside diameter wrti 3 sute -
capadty of not !exs *an =0.000 poeuds axtal
compressive {cad at axtensions as
recommenced 5y product magufacricer,

(3) Lim:tauan of sopucaton ..

(i} it is not ntangea hat ine siuminus
hydrauiic spec:Scaton aoply 10 every
situation that may Je exzemencsd i1 :ha
fleld. These qata wers Zeveioped to appiy to
the situations that are =ast comumoniy

SXPeTiTTIEaT 1R CwTEMt qenching prucnos,
Shonnz systens iar use 1n nAuanoas nat are
T covereg v e cata wn us aocenciy =zst
be atzerwise CesiTled as joecited in
$1928.582ice,

(il Whea any of the {gilowne caac:zng
Ire ore=enl la nlembers soewiled in it
Tabies are 70t consideren agequate. 1 0
Case. an aitermaave ajumizum ayarawic
shonng svstesy or other tyPe of protecuva
System must 0e desigmed aCTOrQaAnce Wity
| po: X vl ot

(A} Whez veracal loads umDosed cn 18

C23 axceeq a 100 foung grawey icad
dismibuzed on ¢ ona foot teczon of the cantar
of the ayarsuus ytindear.
© BT Vhea surclarga ioads ire oresent Serz
SqUoment weigning in excess of 20.000
pounda, :

{C) When aciv the lower poruon or 8
temned is storeq and the remauung porzsa of
the Tenca is sioped or bencaed uniess: Tte
sioned porton is sloped &t an angie less sczep
than three zonsaqta ta one vergcal: or t=e
Dembery are seiected from the tables for e
at 2 depth witicz is detarmroed Som e p
of the overad 2enca. and ace Eom e tce of
the slooed poracn. ) :

{e) Use of Teiies Dmiz, Dt 2 O-i3cnd

D~1.4. The =em0ery of the aonng system -

that are to e sescad usng thig indormg o
are the tyarauic cyiinders. and either -
vertcai 10023 or the horrzontai waies, When
& weier system (g used the verscal timoer

Q03 °c Se Ived is 2izo seieciad fem
thess tahleg. T1e Tabies D11 ang Doiz s
verucal saores are used in Type A and 3 sous
that do 2ot requice saeetrny. Type 3 soiis =at
DAY reqaue sneeang, and Type C sowa thas

Y$ requIE saesung are iound in the
banzonmy wais Tablas O3 and D14 Tue
setl type must Syt ba determuned in

T acroraance wied the soil classiteation

fystem descTided la appendix A to suoary ?

_dpm”ﬂ.t&amm—mmu

seiection of ‘ne siza ang spaang of tha
Dembers i3 mace. The saiecnon is based =n
the deoth ana wdth of the Tency where e
Sempers are '3 08 instailed. 'z these tapies
e verteai soacing is heid conseant ac faue
foet on center. Ths tabien snow the maximn
bonzonm soacag of cylinders ailowed for
eRC sixw of waie 1 the wayer Tystem tagtes.
@md I Ae Terzca! share tables. s hydrawic
cyiiader ronzaniai spacags tie sams as e
Yerticai saore

() Examoie o (fasrocs the Use af the
Tablexr

(1) Examzie 1:

A trenca Gug:n Type A sodl is 3 feat deep
and 3 feet wica From Table D-i.2 Find
YeTOCRI NOTYS anc 1 incn dizmeter cymaers
spaced 3 feet oa center (0.} horzontally ang
4 fest on conter (0.2 ) rerteadly. (See Figures
123 fortypical wsailasons ) .

{2} Exampie = : :

A trench ts dug iz Type B scai that does aat
Tequire sheetnz, 12 ‘zet dees and § fast wids
From Taole O-1.2: Find verneaj snores apg 2
inch diametsr oiindery spaceq 4.5 feera.2
borizontally and + feet o.c. vergcaily. {See
Plqures 1 & 2 for ~pical instadiations.)

- w—— e e

I~ .

T UM A trench s duz in Type 3 sod hat dzey

30t require neenng, Jut does experence
Some qunor raveung of the Tenca face. Taa
Tenca s 18 ‘eet cees and 9 feet mde. Fram

Tabie D-1.2 Fizz verneai shores ang 2inca
Clameter =inger (witn soeca; oversieeves
as cesignated Jy Jcoutote T spacea 5.3 faer
0.c Zonzantady ana 4 feet oz vertzaiiy,
piywoea !per ‘oonote ()7} 3 :ne T=1 Tazie
&00LLd D@ used Jeni3a N2 snores. 1See
Figures 2 & 3 ‘ar typucai instatlauony.)

(4) Examaie +: A irencs (s dug u1 eviouaiv
dismarsed Tyoe 3 sod. wtn cRaracuansues of
a Type C s01i. 10d #i} requure sneeung. The
rencn v 18 {2et deen 2nq 12 ‘eet wrge. 3 {ar
homzaata: soacey cerween ¢riiadars 13
desired {of worxmng soace. F=m Taoie D=i.2:
Find 2onzomat waiz with a secuon oduius
of 14.0 soacea ar 4 fmet 0.c. verncady ana 3
Ine Cacerer oy inder snaceq at 9 fest
MBXIZD 0.2 owTontaliy. 3X 12 Uaoer
sheeung s =equreq at cicse vacng
vergcaily. (See Fqure 4 (or ypieai
inarailadon.}

(5] Examaie & A ench is Gugin Type C
sowl 9 faet ceep ang ¢ feet wice, Horsontal
cyilacer spac:z3 i excess of § fest (s desired
for working space From Table O-t.x Find
korizznmi waie wmia 2 secn0r moduing of T3
and 2 iocl diameter eyiindess soacad at 4.5
feet oo Socizmanily. Or. 5ad honzentai waje
wrth & 140 smczca ooauius and 3 io=a
diamewr cyunder sowcea at 10 feet az,

= y. 2043 waies are souced 4 feat 0.c
verucaily. 3x 12 imger sneetiny 1s reowired
at Cose soacing Terazaily. (See Figere 4 for
tymcai matatiacon.) .

(&)} Footnotes, md genera; otes. for Tasles
Dt Dt 2 D12 22g D10

(1) For acpicacors otzer tham those listed
ia the moies. ~=fer 10 § 1928.852:¢(2) for use
of marmfacrurer's tabeiated ¢ata, Fer Senca
depths in exzess of B faet, reier o
3 19ZVBSTCHT ad § 1928.852¢(3). )

(2) 2 incl ciarmeter cvtingers, at tois width,
stail rve comcnTai ateed tuoe
(35% 28X Q= T'S] gversieeves. ar sarucrerai
oversiseves :f Tanufacrurer's specScausn
extencing the il cailapseq lenga ‘

(3) Hyurauiic criingers capacugs’i} Simen
cytindes wnad Ye s mmmum 2-inc; muae
dremeter wrt 3 safe warking cacaaty of 20t
less than 18.000 oounds axiai comoressive
load at Dax—mm extennion. Maxumum
extension i3 t3 mciude Aul range of cytizder
eX:anaas as recammeaded by praquet
manuiachurer.

(8] S<inex cyiizders agail be ¢ munizum 3-
Ipch inside diameter with 2 saie worx .
capaciry of 2ot less than 20.000 sounds axai
Compratsive icad il MAXIMUWD eXtenNNCn .

1 exteamog is @ wnciude fuil range of
cylnder extecsions as recom=enced oy

(4). AUl sgac:~g ndicated is measured
cantar {0 cexzer.

" (8} Veracai aaonng rails snail huvg ]
minimum secion moduins of 0.30 e

(6} Whea verscai shores are used. 'bere
orast be g TrourmTs of Rree sngres spaced
equaily. 2onzontaily, iz a grous. .

{7) Plywood snail ba 1125 in ek
foitwaed or &S mea tuek. 14 piv. arcus
white bi== ‘Finiand form). Please note Rl
2lywood i3 ast 2isnded as a stricrira
[emoer. 3u: v far prevennaon of lccal
Taveiing :siouzsing of e rencn face)
Setwesn snores.




(el i o AV TP

Federsi Registwr / Voi. 54. No. 209 / Tzexday, Cciober 22, 1929 / Rales agr Regniations Y. o

(8) §n sppendix C for tmoer
speciications.

(9} Wales are caicuiated for simpie span
congditions. .

(10} See aprendix D. item (d). for basis and
limitations of the data.
SLLING CODE 4510=28~4



45382

Federal Ragistar / VoL 54, No. 209 / Tuesday,

Oczober 31. 1339 / Rules and Reguiations
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TYPICAL INSTALLATIONS
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TABLED - 1.}

ALUMINUM HYDRAULIC SHORING

VERTICAL SHORES
FOR SOIL TYPE A

PEPTII
" OF

HYDRAULIC CYLINDERS

" TRENCI

MAXIMUM
HORIZONTAL
SPACING

(FEET)

MAXIMUM
VERTICAL
SPACING

(FEET)

WIDTH OF TRENCH (FEET)

UPTO8

OVER § UP
TO 12

OVER 12 UUP
TO 15

(FEET)
+

' OVER
- . 5
i UrTO.
- C10

OVYER
10

UPTO

- 15

OVER
15
UPTO
20

" 2INCH
DIAMETER

2 INCH
DIAMETER
NOTE (2)

JINCH
DIAMETER

QVER 20

NOTE (1)

Footnotces 10 (ables, and general notes on hydraulic shorin

Note (1): Sce Appendix D, liem (g) (1)
Nate (2): Sec Appendix 1), liem (g) (2)

g, arc found in Appendix D, liem (g)
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- TABLED-1.2

ALUMINUM HYDRAULIC SHORING

VERTICAL SHORES
FORSOILTYPE B

yeest

DEPTH
OF

TRENCH -

(FEET)

HYDRAULIC CYLINDERS

MAXIMUM
HORIZONTAL
SPACING

(FEET)

MAXIMUM
VERTICAL
SPACING

(FEET)

WIDTH OF TRENCH (FEET)

UPTO 8

OVER 8 LUP
TO 12

OVER 12 Up
TO 1S

OVER
5
UP TO
10

OVER
10
UP TO
15

6.5

OVER
15
UPTO

20

35

2 INCH
DIAMETER

2 INCH
DIAMETER
NOTE (2)

JINCH
*DIAMETER

OVER 20

NOTE (1)

Footnotes 1o tables, and general notes on hydraulic shoring,

Note (1) Sce Appendix D, liem (g) (1)
Note (2): See Appendix D, liem () (2)

are found m Appendix D, liem ()
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TABLED- 1.3
ALUMINUM HYDRAULIC SHORING
WALER SYSTEMS
FORSOILTYPEB
m
WALES HYDRAULIC CYLINDERS TIMBER UPRIGIITS E
) MAX_HORIZ SPACING
DEPTI WIDTH OF TRENCH (FEET) (ON CENTER) g
OF VERTICAL | SECTION : : . -

TRENCH SPACING |MoDULUS UrPrTO8 OVER 8 UPTO 12 |OVER 12UP TOIS5 [sotan| 2 k1. 3 KT X
HORIZ. ICYLINDER| HORIZ. |CYLINDER| MNORIZ. |CYLINDER SHIE] §j
(FEET) (FEET) | (NY) | SPACING [DiaMETER| SPACING [DIAMETER| SPACING [DIAMETIR .
j 2N .
35 8.0 21IN 80 InoTR2)| 80 3IN &
OVER TN i
ups'ro 4 7.0 90 | 2N 90 |note@| 90 | 3w | — ] — |32 ||8
,-’
10 140 | 120 1IN | 120 3N | 120 | 3N g
60 | 2N | 60 |nomn| 60 | 3 p
OVER 35 : : NOTE(?) ~ IN . g
10 4 3 8.0 " g
UrTo 7.0 8.0 IN 8.0 JIN : JIN 8
15 140 100 3IN 10.0 3IIN | 100 3IN ;
] 2IN 8
OVER s 5.5 2IN 55 NOTE(2) 55 JIN 3
15 — | — E.
- 6.0 Ix12 0
UPTO - 4 70 6.0 JIN 6.0 JIN VIN h
20 14.0 9.0 JIN 9.0 1IN 9.0 JIN 9
" OVER 20 NOTE (1) é
g4
Foowates 10 tables, and general notes on hydranlic shoring, are found in Appendix D, ltem (g) E

Notes (1): See Appendix D, item () (1)

Notes (2): Sce Appendix D, licm (g) (2)
* Consult product manufacturer and/or qualificd engineer for Section Modulus of available wales. %
i




TABLED - | 4
ALUMINUM HYDRAULIC SHORING
WALER SYSTEMS
FOR SOIL TYPE C

WALES | HYDRAULIC CYLINDERS TIMBER UPRIGHTS
- e MAX HORIZ SPACING
—— . WIDTII OF TRENCII (FEET) (ON Crx iy
OF [VERTICAL | SECTION : N D .
TRENCH SPACING [MODUILUS uP TO 8. | OVERBUPTO 12 [OVER 12UP TO |5 SOLIY 2 K1 | 3FT.
HORIZ. 1CYLINDER] 1ORIZ. |CYLINDER| 1ORIZ cyvinpeg|SHIE
(FGAT) (FEET) (IN") SPACING. IDIAMETER| SPACING [DIAMETIR SPACING IDiAMETTER
3 6.0 2IN 6.0 2 IN 6.0 3 IN
OVER N 5 . : ) N(; 'I%Ql v
5 “ 7.0 6.5 2IN | 45 OTE: 65 3 S
UPTO . NOTE(2) N | 3x12
10 14.0 100 | 3iIN 10.0 3 IN 10.0 3 IN
4.0 2 IN 4.0 21N - 4.0
10 4 a2
0 55 . :
UPTO 7 3IN 5.5 3IIN | 55 JIN
15 ' 14.0 8.0 JIN 8.0 JIN 8.0 3IN
21IN
OVER 3.5 15 2IN 35 NOTE@2)] 35 3IN
15 "
. . i I — |
UPTO 4 7.0 50 .‘ JIN 50 3IN 5.0 JIN X
20 14.0 6.0 3IN 6.0 1IN 6.0 3IN
OVER 20 NOTE (1) s

Footnotes 10 labics. and general notes on hydraunlic shoring, are found in Appendix D, liem (g)
Notes (1): Sce Appendix D, item (g) (1)
Notes (2): See Appendix D, liem (g) (2)

* Consul product munufacturer and/or qualified engineet for Secr'  Modulus of available wales,
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Fizure J. Trench Jacks (Screw Jacks)
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Appenaix F to Subosr P—Selection of Protective Systems

The folgwwng figures are a grapaic summary of e requiremenrs contamed s sucpart P for excavanons 20 ‘eet or less g deo:a.
tecuve systems {or use .3 excavauons more than 20 faet

v 2 deptft zrast be des=sq by a reqatered grofessicnai engineer 1 accorcancs
with § 1928.852 (3) and (cl.

o b gt gl

[s che excavation nore
than 5 faet in depen?

Is there potencial o] vee

Is the excavacion
for cave-in?

entiraiv in scable roek?

a
r
2
NO Excavasxcn may be ves
made wich
vertical sides.
. vre Excavation must be e
- sloped, shored, ar
shielded.
_Slooing Shoring ov shielding
seiecred. Selected.
Go to Figure 2 Co to Ffigure 3
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Slooing salected as tha
. method of proceecion

Will soil classificacion
be made in accordance
with 31925.632 (b)?

Excavation must comply wich Excavations must comply

one of the following three with§19256.652 (b)(1) which
opcions: . requires z slope of 1%H:1V
(35¢), '
Opcion I:

$1926.652 (b)(2) which
requires Appendices A
and B to be followed

Opcion 2:
$1926.632 (8)(3) which
requires other tabulaced
dacta (see definicion) to
be followed.

FIGRE Z - SLOPING OPTIONS

Opeion 3:
$1926.652 (b)(4) which
requires the excavation
to be designed by a
registered professional
engineer.
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Shoring or shielding selecszad
as the mechod of proteccicn.

Soil classificacion is required
when shoring or shielding is
The excavation musc commly

used.
wich one of the following fnur -
npeions:

Option 1

§1926.652 (e)(1) which requires
Appendices A and C to be followed
(e.g. ctimber shoring).

Opecion 2
$1926.652 (c)(2) which requires
manufacturers data to be followed
(e.g. hydraulic shoring,trench
jacks, air shores, shields).

Opcion 3
$1926.652 (c)(3) which requires
tabulaced data (see definiziom)
to be followed (e.g. any syscem
as per the cabulaced daca).

Option &4
F1926.652 (¢)(4) which requires
the excavation to be designed
by a regisrermd professional
engineer [e.g. any designed
system).

‘0.

FIGURE ] - SHORING AND SHIELDINC OPTIONS

{FR Doc. 89-25217 Filed 10-30-39: &4S am}|
SRLING CODE 4518-20=C : N
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APPENDIX K TEMPERATURE EXTREMES

K.1 HEAT STRESS

Due to the increase in ambient air temperatures and the effects of protective
outer wear decreasing body ventilation, there is increased potential for injury,
specifically heat casualties. Site personnel will be instructed in the
identification of a heat stress victim, the first-aid treatment procedures for
the victim, and the prevention of heat stress casualties,

K.1.1 TIdentification and Treatment

K.1.1.1 Heat Exhaustion.

Symptoms. Heat exhaustion usually begins with muscular weakness, dizziness,
nausea, and a staggering gait. Vomiting is frequent. The bowels may move

involuntarily. The victim is very pale, the skin is clammy, and he or she may
perspire profusely. The pulse is weak and fast; breathing is shallow. The victim
may faint unless he or she lies down. This may pass; however, sometimes it
persists and, while heat exhaustion is generally not considered life threatening,
death could occur.

First Aid. Immediately remove the victim to the CRZ in a shady or cool area with
good air circulation. Remove all protective outer wear. Call a physician. Treat
the victim for shock (i.e., have the victim lie down, raise the feet 6 to.
12 inches, and maintain body temperature but loosen all clothing). If the victim
is conscious, it may be helpful to give sips of water. Transport the victim to
a medical facility.

K.1.1.2 Heat Stroke.

Symptoms . This is the most serious of heat casualties because the body
excessively overheats. Body temperatures often are between 107 and 110°F. The
victim will have a red face and will not be sweating. First there is often pain
in the head, dizziness, nausea, oppression, and dryness of the skin and mouth.
Unconsciousness follows quickly and death is imminent if exposure continues. The
attack will usually occur suddenly. Heat stroke ig always serious.

First Aid. Immediately evacuate the victim to a cool and shady area in the CRZ.
Remove all protective outer wear and all personal clothing. Lay the victim on
his or her back with the head and shoulders slightly elevated. It is imperative
that the body temperature be lowered immediately. This can be accomplished by
applying cold wet towels or ice bags to the head and groin. Sponge off the bare
skin with cool water or rubbing alcohol, if available, or even place the victim
in a tub of cool water. The main objective is to cool without chilling. Do not
give stimulants. Transport the victim to a medical facility as soon as possible.

K.1.2 Prevention of Heat Stress
One of the major causes of heat casualties is the depletion of body fluids and

salts through sweating. Fluids should be maintained in the Support Zone. Salts
can be replaced by either a 0.1 percent salt solution, more heavily salted foods,

NTC_Orl.HSP
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Or commercial mixes such as Gatorade. The commercial mixes are advised for
personnel on low-sodium diets.

During warm weather, a work schedule will be established that allows most work
to be conducted during the morning hours, before ambient air temperature levels
reach highs.

or C protection (i.e., an impervious outer garment) with sufficient time allowed
for personnel to "cool down" (this may require working in shifts). Two hours is
the maximum time between breaks at Level B or C, regardless of temperature. At
elevated temperatures, breaks should be scheduled as follows:

Maximum Time

Ambient Temperatures Between Cool Down Breaks
Above 90°F % hour
85° to 90°F % hour
80° to 85°F 1 hour
70° to 80°F 1% hours

K.1.3 Heat Stress Monitoring

workers should be monitored for heat stress after every work period. As g
screening mechanism of the body's recuperative ability to excess heat, one or more
of the following techniques should be used.

1. Measure the heart rate (HR) for 30 seconds, by radial pulse, as early
in the resting period as possible. At the beginning of the rest
period, the HR should not exceed 110 beats per minute. If the HR is
higher, the next work period should be shortened by 10 minutes (or
33 percent), with the length of the rest Period staying the same.
If the pulse rate is still above 110 beats per minute at the
beginning of the next rest period, the following work cycle should
again be shortened by 33 percent.

2. Measure oral body temperature with a clinical thermometer, as early
as possible in the resting period. At the beginning of the rest
period, oral temperature (0T) should not exceed 99°F. If OT exceeds
99°F, the next work period should be shortened by 10 minutes (or
33 pPercent), with the length of the rest period staying the same.

should also be measured at the end of the rest pPeriod to ensure that
it has dropped below 99°F.

3. Maintain good hygienic standards by changing clothes frequently,
showering daily, and allowing clothing to dry during rest periods.
Persons who notice skin problems should immediately consult medical
personnel,

NTC_Crl.HSP
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K.2 COLD STRESS

Cold weather may often cause problems for personnel working outside, even at
temperatures above freezing. As temperatures drop below freezing, the potential
for cold weather injuries increases dramatically, as does the potential for
equipment failure. Because of the considerable danger to personnel, outdoor work
should be suspended if the ambient temperature drops below 0°F (-18°C) or if the
windchill factor drops below -29°F (-34°C). These levels represent guidelines
that should be used as an action level unless the HSO determines and documents
otherwise. Table K-1, which shows equivalent temperatures (i.e., windchill) for
a range of ambient conditions, should also be referred to.

Snow and ice increase the risks to personnel and operations through reduced
visibility, increased potential for falling injuries, reduced on-site mobility,
and the increased time required to access the site (or off-site support services).

In view of these factors, it is critical that the HSO establish site-specific
safety and operating protocols, and that all on-site personnel be made aware of
the risks.

K.2.1 Local Cold Injuries

Local cold injuries affect specific areas of the body (e.g., fingers, ears, or
toes), including the more commonly recognized injuries described in the following
subsections.

K.2.1.1 Chilblains. Chilblains is a chronic condition affecting the skin and
peripheral capillary circulation, resulting from prolonged exposure of the bare
skin, primarily in the extremities, to temperatures at or below 60°F. The best
method of preventing and treating chilblains is to cover and protect the skin,
thereby avoiding prolonged exposure to the cold.

K.2.1.2 Frostbite. Frostbite is freezing of the hands, feet, ears, and exposed
parts of the face as a result of exposure to very low temperatures. Frostbite
occurs when ice crystals form in the fluid in cells of the skin and tissue. As
long as blood circulation remains good, frostbite will not occur.

There are three stages of frostbite: incipient frost bite (frostnip), superficial
frostbite, and deep frostbite. The classification depends on severity and can
range from incipient frostbite (frostnip), which affects the skin; to superficial
frostbite, which involves the skin and the tissues immediately beneath it; to deep
frostbite, which is much more serious with damage that may affect deeper tissue
and even bone.

Symptoms. Symptoms for each of the three stages of frostbite are described as
follows.

. Frostnip. Skin first turns red and then later becomes pale or waxy
white. There may be tingling, stinging, aching, an uncomfortable
sensation of coldness or numbness, or no noticeable symptoms.

. Superficial Frostbite. The skin turns white or gray-white and is
waxy in appearance. It is firm to touch (i.e., does not move
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TABLE

K-1

COOLING POWER OF WIND ON EXPOSED FLESH EXPRESSED

A8 AN EQUIVALENT TEMPERATURE (UNDER CALM CONDITIONS)

HEALTH AND SAFETY PLAN

PART

II \

ACTUAL TEMPERATURE READING (°F)

ESTIMATED
WIND SPEED 50 40 30 20 10 0 -10 ~-20 -30 ~40 -50 -60
(in mph) EQUIVALENT CHILL TEMPERATURE (°F)
calm 50 40 30 20 10 0 ~10 -50 ~60
5 48 37 27 16 -15 ~57 ~-68
10 40 28 16 4 -83 -95
15 36 22 9 -5 -99 =112
20 32 18 4 -10 -110 -121
25 30 16 o -135 -29 ~44 -59 -74 -a8 -104 -118 -133
30 28 13 -2 -18 ~33 -48 -63 -79 ~-94 -109 -125 -140
as 27 11 -4 -20 -35 -51 ~-67 ~82 -98 -113 -129 -145
40 26 10 -6 ~-21 -37 -33 -69 -85 -100 -116 -132 ~148

(Wind speeds greater
than 40 wmph have l1little
additional effect.)

LITTLE DANGER

In <hour with dry skin.
Haxiwmum daunger of

false sense of security,

INCREASING DANGER
Danger from freezing of
exposed flesh within 1
minute,

GREAT DANGER
Flesh may freeze within
30 seconds.

Trenchfoot and immersion foot may occur at any poiant on this chart.

Source: Developed by U.8. Army Research Institute of Eavironmental Medicine,

3.88.94T
0002.0

Natick, Massachusetts.



easily) and the tissue beneath the skin is soft and resilient. There
is a lack of sensation in the area.

. Deep Frostbite. The tissue is pale, cold, and solid with possible
blisters and swelling. The hands and feet are especially susceptible
to deep frostbite.

Emergency Treatment of Frostbite. Frostnip is easily treated in the field by the
application of body heat, which should be applied before the affected area becomes
numb. If frostnip affects your fingers and hands, place them against the skin
of your chest or in your armpits. To warm your face, hold a mitten or scarf over
the lower part of your face and breathe into it. Thaw frozen spots immediately.
Do not rub affected areas,

described Previously. If the skin does not respond to body heat or if it
resembles the early stages of deep frostbite, follow the emergency treatments
listed in the following paragraphs. DO NOT rub affected areas.

For deep frostbite, if possible, the injured person should be taken to a heated
shelter to avoid further frostbite, If it can be done without the danger of
further frostbite, remove all constricting items (e.g., boots, gloves, and socks)
from the injured area. RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible,
warm the extremities in a carefully controlled water bath (104 to 106°F) until
tips of the fingers or toes turn pink and feeling is restored. If a water bath
is not available, either apply wet packs (100 to 112°F) to the person’s body, or .

DO NOT attempt to thaw the affected parts by eéxXercising them or heating them in
front of an open fire, heat lamp, radiator, or stove. The person could receive
a heat injury as a result of sensation loss.

DO NOT use snow to thaw frostbite. Do NOT rub, Massage, or use pressure on the
affected areas. Keep the frostbitten parts elevated if possible. Watch to see
if CPR is necessary. Give the victim warm drinks such asg tea, coffee, or soup.
DO NOT GIVE ALCOHOLIC BEVERAGES. Have the victim exercise fingers or toes as soon
as possible, but only after they are warmed. DO NOT allow a person with
frostbitten feet to walk; walking may cause additional damage .

Medical Treatment of Frostbite.

. Frostnip. Usually does not require medical care.
. Superficial Frostbite. Blisters May require medical care.
. Deep Frostbite. EARLY MEDICAL TREATMENT IS URGENT! Transport the

victim to medical care facilities at once.

Prevention of Frostbite. It is far easier to Prevent or stop frostbite in earlier
stages than to thaw and take care of badly frozen flesh. To protect the body
against frostbite, the following precautions should be taken:

. Wear enough clothing to protect against the cold and wind.

NTC_Ort.Hsp
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. Wear warm gloves and boots.

. Pull a scarf or jacket flap over the lower part of the face or pull
a hood tightly around the face.

. Occasionally exercise the face, fingers, and toes to keep them warm
and to detect any areas that may have become numb.

. Crew members should watch each other closely, especially the face,
for signs of frostbite,

K.2.1.3 TImmersion Foot. Immersion foot (formerly called trenchfoot) is a cold
injury resulting from pProlonged exposure to near-freezing temperatures when
standing or walking on wet or swampy ground.

Symptoms. In the early stages, the feet and toes are pale, cold, numb, and stiff,
and walking is difficult, Lf preventive action is not taken, the feet will swell
and ache; in extreme cases, this may result in irreversible damage to the tissues
of the foot or leg.

Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub or
massage. If necessary, clean feet carefully with Soap and warm water, then dry,
elevate, and €Xpose to warm but not hot air,

Prevention of Immersion Foot. Because the early stages of immersion foot are not
painful, crew members must be constantly on the alert and check feet often when
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear
and changing socks frequently because perspiration, trapped inside waterproof
boots or heavy footgear, can contribute to immersion foot symptoms. Avoid
standing in wet areas. TIf feet get wet, dry them as soon as possible, warm them
with your hands, then use foot powder, and change to dry socks. If you cannot
change wet boots and socks, exercise your feet frequently by wriggling your toes
and moving your ankles. Never wear tight boots,

K.2.2 Systemic Cold Injuries

Systemic injuries are those that affect the entire body system. Severe body
cooling, known as systemic hypothermia, can occur at temperatures well above
freezing. Hypothermia, which can be fatal, is the progressive lowering of body
temperature accompanied by rapid, progressive mental and physical collapse. A
large percentage of wilderness deaths are the result of hypothermia.

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold
winds, fatigue, hunger, inadequate clothing or shelter, and excessive perspiration
from strenuous exercise followed by too rapid cooling.

Hypothermia often occurs between temperatures of 30 to 50°F, which most people
believe are not dangerous. Crew members should be alert for symptoms of
hypothermia, especially when temperatures are dropping rapidly or when they must
work in rain, snow, or ice,

Hypothermia may occur on land or following submersion in even moderately cold
water (i.e., 65°F or lower). oOn land, hypothermia may take a full day or more

NTC_Orl.HsP
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of exposure to develop; however, if the conditions are extremely severe, death
Mmay occur within a few hours of initial symptoms.

In cold water, death may seem to be fron drowning; in reality, it is usually the
result of hypothermia. In water, skin and nearby tissues chill very fast; in 10
to 15 minutes, the temperature of the heart and brain may drop. When the core
(i.e., internal body) temperature reaches 90°F, unconsciousness may occur; when

energy reserves of the body become exhausted, body temperature begins to drop.
This affects the ability of the brain to make judgments and also results in loss
of muscular control. As the body temperature drops, hypothermia symptoms become
increasingly severe, as shown in the following table:

APPROXIMATE

SYMPTOMS OF HYPOTH RMIA
0 E CORE TEMPERATURE

Person is conscious, alert with increased respi- Above 95°
ration. Shivering may become uncontrollable as
Core temperature nears 95°F.

Person is conscious but disoriented and apa- 95° to 90°F
thetic. Shivering is present but diminishes as
temperature drops. Below 92°F, respiratory
rate gradually diminishes and pupils being to

dilate.

Person is semiconscious. Shivering is replaced 90° to 86°F
by muscular rigidity. Pupils are fully dilated at

about 86°F.

Unconscious; diminished respiration. Below 86°F
Barely detectable or nondetectable respiration. Below 80°F

K.2.2.2 Emergency Treatment of Hypothermia. Move hypothermia victim to shelter
and warmth as rapidly as possible. In yery mild cases, dry clothing and shelter
may be all that is needed. Gently remove all of the victim’'s wet clothing (so

ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL EMERGENCIES. PROVIDE

EXTERNAL HEAT IN ANY WAY POSSIBLE! A warm bath (with the water kept between 105°
and 110°F) is the most effective way of warming a victim of hypothermia. NEVER
put an UNCONSCIOUS VICTIM in a bathtub.
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. Wrap warm moist towels (or other fabric) around the victim’'s head,
neck, sides, and groin. As the packs cool, rewarm them by adding
warm water (approximately 105°F). Check the temperature of the water
with your elbow or the inside of your arm; it should be warm but not
hot.

. If you are at a remote outdoor location and cannot use the other
method, make a "human sandwich" by Placing the unclothed victim in
a sleeping bag (or between.blankets) with two other undressed persons
to provide body-to-body heat transfer. THIS WILL SAVE LIVES.
Additional sleeping bags or blankets can be placed over and under the

Continue treatment once the victim has stabilized. Give warm liquids and
nourishing food if the person is conscious. Check the person for symptoms of
frostbite and if necessary, give treatment,

K.2.2.3 Medical Care for Hypothermia . HYPOTHERMIA IS A SEVERE EMERGENCY. GET
MEDICAL TREATMENT AS SOON AS POSSIBLE. Even persons with mild hypothermia should
see a doctor.

K.2.2.4 Prevention of Hypothermia. 1In cold weather, never go into the field
without wearing adequate clothing. Take a complete change of warm clothes and
one or two extra pairs of socks (in plastic bags). Wear or carry a windproof,
water-resistant outer jacket and, in rain Or snow, wear adequate raingear.

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or
immersion in water, change it as soon as possible. If you start to shiver in a
prolonged or violent way, seek shelter at once. Shivering may produce heat but
it also uses up energy. Violent shivering may be an early sign of hypothermia.

Avoid accidental immersion in water. Practice boat safety and learn cold water
survival techniques. TIf you fall into water and you are not very close to shore,
remain quiet. Keep your head out of water, climb onto the boat, or hold or climb
onto any other object that will support you and keep you up out of the water.

K.2.3 safety/First Aid Equipment
In view of the causes, results, and appropriate treatment of cold weather injuries

discussed pPreviously, as a minimum, the following safety equipment should be
included during cold weather operations:

. extra clothing for all personnel
. blankets and/or sleeping bag
NTC_Ort.HSP
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. high-energy food and drinking water supply
. toboggan
. tow ropes

In extreme cold conditions, add the following safety items:

. electric blanket (if an electrical source is available)
. portable emergency generator (with fuel, 0il, and cords)
. space heater and fuel

K.2.4 General Winter Operations

Cold weather conditions can severely affect winter operations. The Site Manager
and HSO must plan work schedules and pProject tasks accordingly.
K.2.4.1 Preliminary Assessment. If you will be working outdoors in cold weather,
assess the local weather conditions through the news media (i.e., radio,
television, and newspapers) to determine whether work should Progress and/or the
amount of preparation needed. Carefully consider questions such as the following:

. What are the typical wind and weather conditions for the period in
which you will be working?

. Are the areas in which you will work sheltered or open to the wind?

. Is there a place nearby for periodic warming breaks? Can you obtain
or heat warm food and beverages there? Is there a source of drinking
water?

. Are there ways to minimize the length of time that crew members will

have to work outdoors in the cold?

. If you use a vehicle for a warming area or will use a heater in a
closed room, how can you ensure there is adequate ventilation to
prevent carbon monoxide poisoning?

K.2.4.2 Scheduling. Wherever Possible, try to schedule work during the least
severe weather. Rotate crew members to keep cold eéxposures short and allow

or the temperature drops.

Because winter days are short, scheduling should allow time for taking care of
equipment and supplies before nightfall. Once it becomes dark, it is more
difficult to gauge terrain, and temperatures are likely to drop.

K.2.4.3 Site Access. Snow and ice could make travel on site access roads
impossible, or treacherous at best. Personnel should not be allowed to work on-
site if conditions could severely hamper the arrival or departure of emergency

NTC_Crl.HSP
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vehicles. If the route to off-site medical facilities is blocked by snow or ice,
an otherwise minor injury could result in a major medical emergency. If
conditions warrant, the following provisions should be made :

. snow removal/plowing services for site access roads

. a dependable, four-wheel-drive vehicle available to on-site personnel
for transporting an injured person to an off-site medical facility

. sleeping bags, blankets, a food supply, and water kept on-site in the
event a sudden storm requires personnel to remain overnight

The HSO is responsible for deciding when weather conditions make site access
unsafe, thereby requiring work to stop until conditions improve,

Required equipment includes a reliable ambient temperature thermometer, a wind
gauge, and a windchill chart. If the site is potentially windy due to a lack of
natural or manmade windbreaks (e.g., trees, valleys, and structures), try to
provide means of shielding workers from the wind. If working at a remote
location, carry extra food and water because hunger and dehydration contribute
to cold stress. If possible, make provisions for hot food and beverages. Ensure
that emergency communication equipment is available and operational for crew
members working in the cold, at heights, or in remote locations.

Close attention must be given to the effects of cold weather on field equipment.
Batteries can be severely affected by cold resulting in disabled radios, air
monitoring equipment, sampling pumps, and vehicles. A supply of fresh batteries,
a sufficient number of charging units, and a set of automotive jumper cables
should be maintained on-site. In addition, the electronics in many field
instruments such as PI, LEL, and OXygen meters, as well as the chemical reactions
in detector tubes (e.g., Draeger tubes) can also be adversely affected by the
cold. The manufacturers’ literature must be consulted for minimum operating
temperatures.

If at all possible, monitoring well sampling tasks should not be scheduled during
cold weather. These tasks generally require the use of relatively delicate pumps;
long, uninsulated stretches of tubing; and significant quantities of decontamina-
tion solutions. Unless considerable effort is expended to prevent pumps, hoses,
decontamination solutions, and sample containers from freezing, attempting to
sample monitoring wells in cold weather may be counter- productive. Portable
shelters should be considered if cold weather sampling is necessary.
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APPENDIX L DECONTAMINATION

ABB-ES PROCEDURES

L.1

PERSONNEL DECONTAMINATION

Decontamination Procedures are followed by all personnel leaving hazardous waste

sites,

Under no circumstances (except emergency evacuation) will personnel be

allowed to leave the exclusion and contaminant reduction zones prior to
decontamination. A typical personnel decontamination station 1is shown in

Figure L-1, Generalized procedures for removal of protective clothing are as
follows:

NOTE:

1. Drop tools, monitors, samples, and trash at designated drop stations
(i.e., plastic containers or drop sheets).

2. Step into the designated shuffle Pit area and scuff feet to remove
gross amounts of dirt from outer boots.

3. Scrub outer boots and outer gloves with decon solution or detergent
and water. Rinse with water,

4. Remove tape from outer boots and remove boots; discard tape and
boots in disposal container.

5. Remove tape from outer gloves and remove gloves; discard tape and
gloves in disposal container.

6. If the worker has left the Exclusion Zone to change the air tank on
the SCBA or the canister on the air-purifying respirator, this will
be the last step in the decontamination procedure. The tank or
cartridge should be exchanged, new outer gloves and boot covers
donned, and the joints taped: the worker then returns to duty.

7. Remove outer garments and discard ip disposal container.

8. Remove respirator and Place or hang in the designated area.

9. Remove inner gloves and discard in disposal container,

10. If the site requires use of a decontamination trailer, all personnel

must shower before leaving the site at the end of the work day.

Disposable items (i.e., Tyvek coveralls, inner gloves, and latex overboots)
will be changed daily unless there is réason to change sooner. Dual
respirator canisters will be changed daily, unless more frequent changes
are deemed appropriate by site surveillance data or personnel assessment.

Maximum and minimum decontamination layouts for PPE Levels A through C are shown
in Figures L-2 through L-6.

NTC_Orl.HSP

MVL.07.94



HOT UN!—Ol

|
I
|
SURVEYOR FLAGGING
(k <

(2) WASH OUTER GLOVES - RINSE GLOVES - DISPOSE
(3) SCBA TANK CHANGE OVER TABLE W/SPARE TANKS
(4) REMOVE OUTER GARMENT - DISPOSE

(5) REMQVE SCBA, WASH MASK IN PAILS OR TUBS

(6) REMOVE INNER GLOVES - DISPOSE

HOT
AREA
CONE
\J
"r 30 FT |
m (2) 13 () )
CHAIR CHAIR TABLE CHAIR TABLE VAN
/ngnin
RINSE
SOLUTION Q SITE
TRASH CAN RINSE SOLUTION 0I18POSAL DRUM ENTRANCE
OR 0AS
OECON SOLUTION SUPPORT AREA
CLEAN
DECON
SOLUTION DROP DROP
STATION STATION
QDISPO!AL DRUM
D ¥
WOT LiNE ————3] CONTAMINATION REDUCTION AREA l
| HEAVY EQUIPMENT ACCESS TO SITE
TASK
(1) WASH OUTER BOQTS - RINSE BOOTS - DISPOSE NOT_TO SCALE

FIGURE L-1
TYPICAL PERSONNEL DECONTAMINATION STATION

GENERIC HEALTH AND
SAFETY PLAN

COMPREHENSIVE LONG
TERM ENVIRONMENTAL
ACTION, NAVY

8519-23 a




- Exclusion Zone -

(7 )Suit/Safety Boot Wash
Tank Change and
Redress - Boot i )
Cover/Outer \2 o Suit/Safety Boot Rinse
Gloves
@ Safety Boot Removal
@ Fully Encapsulating Suit and Hardhat Removal
(12) SCBA Backpack Removal
Contamination
Reduction Zone @ Inner Glove Wash

14 ]Inner Glove Rinse

é Face Piece Removal

GENERIC HEALTH AND

SAFETY PLAN
FIGURE L-2 .
MAXIMUM DECONTAMINATION LAYOUT COMPREHENSIVE LONG
LEVEL A PROTECTION

TERM ENVIRONMENTAL
ACTION, NAVY

8519-23




(7)suit/Satety Boot Wash

Tank Change and
Redress -
Cover/Cuter. 0 Suit/SCBA/ Boot /Glove Rinse
Gloves
@ Safety Boot Removal
(11)5CBA Backpack Removal
(12) Splash Suit Removal
® Inner Glove Wash
Contamination
Reduction Zone
Inner Glove Rinse
@ Face Piece Removal
@ Inner Glove Removal
@ Inner Clothing Removal

GENERIC HEALTH AND
SAFETY PLAN

FIGURE L-3
MAXIMUM DECONTAMINATION LAYOUT

LEVEL B PROTECTION COMPREHENSIVE LONG

TERM ENVIRONMENTAL
ACTION, NAVY

8519-23




Exclusion Zone

éSuit/Safety Boot Wash

Canister or Mask
argeand (o 8 ) Suit/Safety Boot Rinse’
Cover/Outer
Gloves
@ Safety Boot Removal
é Splash Suit Removal
é Inner Glove Wash
@ Inner Glove Rinse
Contamination
Reduction Zone
@ Face Piece Removal
@ Inner Glove Removal
@ Inner Clothing Removal

GENERIC HEALTH AND

FIGURE L-4 SAFETY PLAN
MAXIMUM DECONTAMINATION LAYOUT
LEVEL C PROTECTION COMPREHENSIVE LONG

TERM ENVIRONMENTAL
ACTION, NAVY

8519-23




Redress: Boot Covers and Outer Gloves

20% Wind Direction

) Decon Solution
E A - <
8 Water 200
Tank
Change-over
Point

G

Plastic Sheet Can (10-gallon) Can (32-gallon)

HOTLINE

GENERIC HEALTH AND

FIGURE L-5 SAFETY PLAN

MINIMUM DECONTAMINATION LAYOUT

LEVELS A & B PROTECTION COMPREHENSIVE LONG

TERM ENVIRONMENTAL
ACTION, NAVY

8519-23




Redress: Boot Covers and Outer Gloves

|
|
|
I Decon Solution
| D
|
|
|
,,'

Water

HOTLINE

 Decon Outer

>

‘ Outer Garments (For

~ " Remove:
oots/Gloves.and: -

g Disposal'and =~ | >
Offsite’ o
"_evc"onmx:nina_ﬁtm :
: .
I
A
Plastic Sheet E | Can (10-gallon) Can (32-gallon)
Q
T |
|
GENERIC HEALTH AND
FIGURE L-6 SAFETY PLAN
MINIMUM DECONTAMINATION LAYOUT COMPREHENSIVE LONG
LEVEL C PROT [
© PROTECTION TERM ENVIRONMENTAL
ACTION, NAVY

8518-23




Pressurized sprayers or other designated equipment will be available in the
decontamination area for washdown and cleaning of personnel, samples, and
equipment.

Respirators will be decontaminated daily and taken from the drop area. The masks
will be disassembled, the cartridges set aside, and all other parts placed in a
cleansing solution. Parts will be pre-coded (e.g., #1 on all parts of Mask #1).
After an appropriate time in the solution, the parts will be removed and rinsed
with tap water. 014 cartridges will be marked to indicate length of use (i.e.,
if it 1is possible to evaluate the remaining utility of the cartridge), or
discarded in the contaminated trash container for disposal. 1In the morning, the
masks will be reassembled and new cartridges installed, if appropriate. Personnel
will inspect their own masks and readjust the straps for proper fit,

L.2 SMALL EQUIPMENT DECONTAMINATION

Small equipment will be protected from contamination as much as possible by
draping, masking, or otherwise covering the instruments with plastic (to the
extent feasible), without hindering operation of the unit. For example, the PI
meter can be placed in a clear plastic bag to allow for reading the scale and
operating the knobs. The PI meter can be partially wrapped, keeping the sensor
tip and discharge port clear.

The contaminated equipment will be taken from the drop area and the protective

coverings will be removed and disposed of in appropriate containers. Any dirt.
or obvious contamination will be brushed or wiped with a disposable paper wipe.

The units can then be taken inside in a clean plastic tub, wiped off with damp

disposable wipes, and dried. The units will be checked, standardized, and

recharged as necessary for the next day’s operation, and then prepared with new

protective coverings.

L.3 HEAVY EQUIPMENT DECONTAMINATION

It is anticipated that drilling rigs and backhoes will become contaminated during
borehole and test-pitting activities. They will be cleaned with high-pressure
water or steam, followed by a soap and water wash and rinse. Loose material will
be removed with a brush. The person performing this activity will usually be at
least at the level of protection used during the personnel and monitoring
equipment decontamination.

L.4 DISPOSAL OF DECONTAMINATED MATERIALS

All protective gear, decontamination fluids (for both personnel and equipment)
and other disposable materials will be disposed of at each site.

Decontamination fluids identified to be contaminated by site contaminants (i.e.,
Liqui-nox, used to decontaminate sampling equipment such as split spoons and
groundwater sampling pumps) will be stored in DOT-approved 55-gallon drums.
Contaminated disposable materials (e.g., gloves and Tyveks) will be double-bagged
and stored as is, or placed in DOT-approved 55-gallon drums.
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APPENDIX M EMERGENCY PLANNING

M.l EMERGENCY MEDICAL SERVICES

Prior to site investigation or activity on hazardous sites, nearby health
facilities will be evaluated to determine their ability to provide for the needs
of on-site Project staff, Criteria such as emergency department physician
coverage, decontamination capabilities, and available medical specialists will]
be evaluated.

M.1.1 On-site First Aid

An industrial first-aid kit will be provided at the work site; contents of the
it will be checked weekly and restocked as necessary. Other equipment may
include oxygen, backboard and straps, splints, and g cervical collar.

At least one person qualified to perform first aid will be present on-site at al]l
times during work activity. This person will have earned a certificate in first-
aid training from the American Red Cross or will have received equivalent
training. Designated first aides will receive regular review training from the
American Red Cross or the equivalent,

An eye-wash station will be provided at the work site, as well as flushing water
for decontamination of boots, gloves, clothing, and tools.

M.1.2 Transportation to Emergency Treatment

M.2 CONTINGENCY PLANNING

Prior to commencement of on-site activities, the HSO will review safety
considerations with the field crew. The HSO has overall responsibility for
adherence to the designated safety precautions and assumes the role of on-site
coordinator in an emergency response situation.

work to be performed. The hospital will also be briefed on the availability of
personnel health data and technical support through Environmental Medicine
Resources, Inc.
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contingency plans. Emergency communication will include all or parts of the
following:

. Coordinate with local agencies, fire and police departments, the
ambulance service, and the hospital emergency room,

. Design an emergency evacuation plan for residents of nearby homes.,
Although evacuation is an unlikely event, as a contingency, the HSO
will be designated as en-site coordinator and will be responsible for
implementing the plan. The HSO will be made aware of the total
number of households within a 2,000-foot radius. The Health and
Safety Plan will provide the emergency contacts required and a table
will provide a list of residences and identifiable operations in the
area in the event that eévacuation is deemed a possibility for g
particular site.

J If an accident occurs, a copy of an accident report form, provided
in Appendix N, should be filled out by the HSO and filed with the
individual 's supervisor, the HSM or HSS, and Human Resources. A copy
should also be retained in the Project records.

M.3 POTENTIAL HAZARDS

The most common hazards associated with hazardous waste site investigation include
(L) accidents; (2) inhalation, contact, or ingestion of hazardous materials;
(3) explosion; and (4) fire.

M.3.1 Accidents

transporter to allow them to take proper Precautions. The nature and degree of
surface contamination at a site is generally low enough that emergency vehicles
could reach the vietinm on-site without undue hazard. However, if on-site access
is limited, accident victims may be transported by ABB-ES personnel trained for
this response to 3 point accessible by an ambulance.

M.3.2 Contact and/or Ingestion of Hazardous Materials

lished safety procedures are designed to minimize this hazard. However, it is
still possible that contact or ingestion of materials may occur. For example,
puncture of a buried drum of liquid during drilling operations might cause the
drum contents to contact personnel. Standard first-aid procedures should be
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followed. The drilling rig will have a tank of water that may be useful in some
circumstances, particularly to flush contaminants from any exposed skin areas.
Eye-wash bottles will also be maintained at the site for emergencies. In cases
of ingestion or anything other than minor contact with known substances, the local
Poison Control Center and hospital should be notified and the victim taken there
immediately for further treatment and observation.

M.3.3 Explosion

The drilling crew should be keenly aware of combustible gas meter readings and
should withdraw at any indication of imminently hazardous conditions (i.e.,
greater than 20 percent LEL). The detection of such conditions will be reported
to local agencies for potential execution of the evacuation plan, if the situation
i1s assessed to warrant such response,

M.3.4 Fire

The combustible gas meter also warns of imminent fire hazards at borings. The
greatest fire hazard at the site should be recognized as handling the fluids
(e.g., methanol and acetone) used for certain decontamination procedures. No
smoking or open flames are allowed on-site. Carbon dioxide fire extinguishers
will be kept at the drilling rig and in the decontamination area/field office.
The fire department, previously informed of site activities, will be called as
needed.

M.4 EVACUATION RESPONSE LEVELS

Evacuation responses will occur at three levels: (1) withdrawal from immediate
work area (100 feet or more upwind), (2) site evacuation, and (3) evacuation of
surrounding area. Anticipated conditions that require these responses are
described in the following subsections.

M.4.1 Withdrawal Upwind (100 Feet or More)

Withdrawing upwind (100 feet or more) will be required when (1) ambient air
conditions contain greater contaminant concentrations than guidelines allow for
the type of respiratory protection being worn (the work crew may return after
donning greater respiratory protection and/or assessing the situation as transient
and past); (2) a breach in protective clothing or minor accident occurs (the work
creéw may return when the tear or other malfunction is repaired and first aid or
decontamination has been administered); or (3) the respirator malfunctions
requiring replacement.

M.4.2 Site Evacuation

Evacuation of the site will be required when (1) ambient air conditions contain
explosive and persistent levels of combustible gas or excessive levels of toxic
gases; (2) a fire or major accident occurs; or (3) explosion is imminent or has
occurred.
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M.4.3 Surrounding Area Evacuation

M.5 EVACUATION PROCEDURES

M.5.1 Withdrawal Upwind

the HSO and a member of the crew may return to the work site to determine whether
the conditions noted were transient or persistent. If persistent, an alarm should
be raised to notify on-site personnel of the situation and the need to leave the
site or don SCBA. an attempt should be made to decrease emissions only if greater
respiratory protection is donned. The HSM, HSS, and client will be notified of
conditions. When access to the site is restricted and escape is thereby hindered,
the crew may be instructed to evacuate the site rather than move upwind

contaminated outer suits. If the hazard is toxic gas, respirators will be
retained. The crew will proceed to the field office to assess the situation

condition). As more facts are determined from the field crew, they will be
relayed to the appropriate agencies. The advisability and type of further
response action will be coordinated and implemented by the HSO.

M.5.3 Evacuation of Surrounding Area
and commercial operations, the local agencies will be notified and assistance

réquested. Designated on-site personnel will initiate evacuation of the immediate
off-site area without delay.
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APPENDIX N HEALTH AND SAFETY FORMS AND DATA SHEETS

N.1 HEALTH AND SAFETY AUDIT

Site Name: Date:

Auditor:

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER.
GENERAL YES NO COMMENTS

HASP on-site?

HASP completely signed off and
approved?

OSHA poster posted in trailer?

Emergency telephone numbers posted
in trailer?

Emergency eyewash on-site?

Emergency shower on-site?

Stretcher on-site?

First-aid kit on-site?

Adequately stocked?

Proper sanitation facilities?

DOCUMENTATION AND RECORDKEEPING

Only personnel listed and approved in
HASP on-site?

All personnel properly trained?

All personnel in health
monitoring program?

Daily field records kept by the Site
Manager?

Levels of PPE recorded?

Contaminant levels recorded?

Site surveillance records kept by HSO?
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YES NO COMMENTS
Calibration records maintained?
Accident/incident forms on-site?
Field team review sheets signed? -—
Medical data sheets completed?
Spare hospital directions available? —_
Visitors logbook completed? —_
MSDSs for chemicals on-site?
HASP revisions recorded? -
First-aid kit inspected weekly?
Are daily safety meetings held?
Emergency procedures discussed during
safety meetings?
EMERGENCY RESPONSES YES NO COMMENTS

Vehicle available on-site for
transportation to the hospital?

Fire extinguishers on-site?

At least two persons trained in CPR
and first-aid on-site at all times?

All personnel know who is trained?

PERSONNEL PROTECTIVE EQUIPMENT

Proper PPE being worn as specified
in the HASP?

Level of PPE being worn:

PPE adequate for work conditions?

If not, give reason:

Upgrade/downgrade to PPE level:

Has facial hair that would interfere
with fit of respirators been removed?
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YES NO COMMENTS

If not, willing to shave if necessary?

Fit-tested within the last year?

If Level B, back~up/emergency person
suited up (except for air)?

HSO periodically inspects PPE and

equipment? _

PPE not in use properly stored? -

MONITORING EQUIPMENT

All equipment listed in HASP on-site? -

Properly calibrated? —_

In good condition? —_

Used properly? _

Other equipment needed? -
List:

Monitoring equipment covered with

plastic to minimize contamination? -

DECONTAMINATION

Decon line set up properly?

Proper cleaning fluid used for known

Or suspected contaminants?

Proper decon procedures used? -

Decon personnel wearing proper PPE?

Equipment decontaminated? —_

Samples decontéminated?

Disposable items changed twice

a day or more often if needed? -
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WORK PRACTICES YES NO COMMENTS

Proper collection and disposal of
contaminated PPE?

Proper collection and disposal of
decon fluid?

Water available for decon?

Buddy system used?

Equipment kept off drums and ground?

Kneeling or sitting on drums or
ground not allowed?

Personnel avoid standing or walking
through puddles or stained soil?

Zones established?

If night work to be conducted,
adequate illumination?

Smoking, eating, or drinking in the
Exclusion Zone or CRZ not allowed?

To the extent feasible, contaminated
materials handled remotely?

Contact lenses not allowed on-site?

Entry into excavations not allowed
unless properly shored or sloped?

All unusual situations on-site
listed in HASP?

If not, what?

Action taken?

HASP revised?

CONFINED SPACE ENTRY

All confined spaces identified?

If not, list:

All appropriate equipment available
and in good working order?
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YES NO COMMENTS

Equipment properly calibrated?

Confined Space Checklists used?

Checklists completely and correctly
filled out?
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ABB ENV IRONMENTAL SERVICES INC.
~~__ ACCIDENT REPORT |

SITE INFORMATION:

.(e: Job Number:

Location:

Location of Accident (if different from above):

Did injury involve ABB—ES employee?: Subcontractor?: Other?:

PERSONAL INFORMATION:

Name of Injured Person:

Address of Injured Person:

SSN: DOB: Marital Status:
Department: Date of Hire:

ACCIDENT INFORMATION:

Date of Accident: Time of Accident: Weather Conditions:
Name of Witness: Telephone No.:
Address: '

Accident Category: Chemical Exposure D Physical Injury . Motor Vehicle D Flre

| Property Damage (list): || Other:
Severity: : Medical Treatment D Non-disabling Disabling D Fatality
| Estimated Amount of Property Damage:
Classification of Injury: : Heat Burns : Allergic Reaction : Lacerations : Fracture
.| Chemical Burns | Bites .| Punctures | Dislocations
.| Radiation Burns | Poison Ivy .| Abrasions | Nausea
Toxic—Respiratory | | Heat Stroke .| Sprains | Headache
Toxic—Dermal .| Cold Exposure | | Bruises | Faint/Dizzy
Toxic—-Ingestion . | Blisters | | Concussion

| Other:

If chemical exposure, list all possible contaminants of concern:

Part(s) of Body Atfected: Degree of Disability:

Date Medical Care Received: Emergency Service: Follow—up Examination Needed:
Name and Address of Medical Facility:

Name of Attending Physician: Telephone Number:

te/Time Employee went back to work: Employee on Restricted Duty?
~stimated Number of Days Away From Work:




CAUSE OF INJURY/ACCIDENT:

Causitive agent(s) most directly related to accident (e.g., object, substance, material, machinery, equipment,
or weather):

Were there unsafe mechanical/physical/environmental condition(s) at the time of the accident?:

Did an unsafe act contribute to the accident? If yes, specify:

Did personal factors contribute to the accident (e.g., improper attitudg, lack of knowledge or skill, slow
reaction, fatigue, inattention, or horseplay.):

ACCIDENT PREVENTION:

Level of Personal Protective Equipment required in the HASP:
Was injured using required equipment?: - If not, how did actual equipment differ from what was
required in the HASP. Describe:

Was personal protective equipment required in the HASP adequate for site conditions?
If no, what additional equipment was needed?:

What can be done to prevent a re —occurrence of this type of accident? (e.g., ventilation, machine modification/
guarding, moditication of work practices, or additional training.):

NARRATIVE:

Provide a detailed description of how and why the accident occured. Include objects, equipment, tools,
circumstances of assigned duties, weather, etc. Be specific.:

Signature of Preparer: Date:

Signature of Site Manager: Date:

SEND A COPY OF THE COMPLETED FORM TO THE MANAGER. HEALTH AND SAFETY - PORTLAND, ME.



N_3 HSO CHECKLIST FOR FIELD OPERATIONS

The following is a list of the minimum equipment and materials nesded to fulfill the requircments
for health and safety at a site. This list does not include monitoring equipment. decontamimation
cquipment, or personal heaith and safety cquipment (c.g., respirators, tyveks, and boots).

Need Posted?  Paperwork
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’ —] Emergency Ham

T Emergency Stretcher/Backboard
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Synonymas: TSP/C; Trisodium or:hophosphate -Sodium phosphate, ribasic;
' ""Phosphoric acid, trisodium sait; Tnsodxum phosphats dodaca.hydrma
Chemical Formuia: "NagPQ+12H,0+1/4 NaOH (approx:mataly)
CAS No.: | L me
DOT Proper Shlpplng : I ar
Name: _ ... Sodium Phosphate Tnbasac_(sae NOTE below)
. ‘ ~ e D) Seteg2: 2 nia - o
DOT Hazard Class/ DLl ,f‘_}._ i oA
LD. No.: ORM-E/NAS‘MB CERHTAMTT N ey
DOT Labei(s): Not Applicable N
Hazardous Substanca(s)/ o L
S Rem: T Yessooolbs. L]
L US Surtace Fralghr o B s

“Since hydrated materials could not be .reported .on the T5E amtmitiai ins ntory Llst Tnsodlum

N.4.2 TRISODIUM PHOSPHATE

Monsanto MATERIAL SAFETY DATA/ T éagmfa

ﬂ&/? CaDE A=l
MONSANTO COMPANY
* 800'N. LINDBERGH BLVD.
- 8T. LOUIS, MO 63167

MONSANTO PRODUCT NAME

TR/SODIUM PHOSPHA TE o ‘:Emargancy Phone No.
CRYSTALLINE R e

PRODUCT IDENTIFICATION . :

Classification: S Tnsodlum Phosphate

Note: Bagged material is not regulated. A

Phesphate Crystallme was repohed as anhydrous wnth :

Vlvfl ATTAVYG IV IWIA)

WARNING STATEMENTS ” C
CANGER! . . ST
CAUSES EYE BURNS S e
CAUSES SKIN IRRITATION :

PRECAUTIONARY MEASURES .. R

Do not get in eyes, on skin, on clothing. LY
Avoid breathing dust. i e

Keep container closed. _ R

Use with adequats ventilation.
Wash thoroughly after handling.

EMERGENCY AND FIRST AID PROCEDURES -

FIRST AID: IF IN EYES, immediately flush with plenty of water for at ]aast 15 minutss.
Call a physician. RN

IF ON SKIN, immediately flush with plemy of water.. Remove contaminated dothmg - SREEREE R

INITTIVISIND FIVirient i swninncn

L

Wash clothing before reusa. Wi et AR e R el 2 TR
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JOB SAFETY & HEALTH

PROTECTION

The Occupational Safety and Health Act of 1970 provides job safety and health protection for workers
by promoting safe and healthful working conditions throughout the Nation. Requirements of the Act

include the following:

!ll emp|oyers must |urms% to employees emp|oyment an! a p|ace

of employment free from recognized hazards that are causing or are
likely to cause death or serious harm or employees. Employers must
comply with occupational safety and health standards issued under
the Act.

!mployces must compIy Wlt! a!! occupatlonal salety an! !ea|t!

standards, rules, regulations and orders issued under the Act that
apply to their own actions and conduct on the job.

The Occupational Safety and Health Administration (OSHA)
of the U.S. Department of Labor has the primary responsibility for
administering the Act. OSHA issues occupational safety and health
standards, and its Compliance Safety and Health Officers conduct
jobsite inspections to help ensure compliance with the Act.

ct requires that a representative of the employer and a

representative authorized by the employees be given an opportunity
to accompany the OSHA inspector for the purpose of aiding the
inspection.

Where there is no authorized employee representative, the
OSHA Compliance Officer must consult with a reasonable number
of employees concerning safety and health conditions in the

mployees or their representatives have the right to tile a complaint
with the nearest OSHA office requesting an inspection if they
believe unsafe or unhealthful conditions exist in their workplace.
OSHA will withhold, on request, names of employees complaining.

The Act provides the employees may not be discharged or
discriminated against in any way for filing safety and health
complaints or for otherwise exercising their rights under the Act.

Employees who believe they have been discriminated against
may file a complaint with their nearest OSHA office within 30 days
of the alleged discriminatory action.

upon inspection elieves an employer has violated the Act,
a citation alleging such violations will be issued to the employer.
Each citation will specify a time period within which the alleged
violation must be corrected,

The OSHA citation must be prominently displayed at or near
the place of alleged violation for three days, or until it is corrected,
whichever is later, to warn employees of dangers that may exist
there.

PROPOSED PENALTY
€ Act provides for mandatory civil penalties against employers

of up to §7,000 for each serious violation and for optional penalties
of up to $7,000 for each nonserious violation. Penalties of up to
$7,000 per day may be proposed for failure to correct violations
within the proposed time period and for each day the violation
continues beyond the prescribed abatement date. Also, any
employer who willfully or repeatedly violates the Act may be
assessed penalties of up to $70,000 for each such violation. A
violation of posting requirements can bring a penalty of up to
$7,000.

There are also provisions for criminal penalties. Any willful
violation resulting in the death of any employee, upon conviction,
is punishable by a fine of up to $250,000 (or $500,000 if the
employer is a corporation), or by imprisonment for up to six
months, or both. A second conviction of an employer doubles the
possible term of imprisonment. Falsifying records, reports, or
applications is punishable by a fine of $10,000 or up to six months
in jail or both.

VOLUNTARY ACTIVITY
While providing penalties for violations, the Act also encourages

efforts by labor and management, before an OSHA inspection, to
reduce workplace hazards voluntarily and to develop and improve
safety and health programs in all workplaces and industries.
OSHA’s Voluntary Protection Programs recognize outstanding
efforts of this nature.

OSHA has published Safety and Health Program Management
Guidelines to assist employers in establishing or perfecting
programs to prevent or control employee exposure to workplace
hazards. There are many public and private organizations that can
provide information and assistance in this effort, if requested.
Also, your local OSHA office can provide considerable help and
advice on solving safety and health problems or can refer you to
other sources for health such as training,

VOLUNTARY ACTIVITY

improving safety and health management is available to employers,
without citation or penalty, through OSHA-supported programs in
each State. These programs are usually administered by the State
labor or Health department or a State university.

POSTING INSTRUCTIONS
Employees in States operating OSHA approved State Plans should
obtain and post the State’s equivalent poster.

Under provisions of Title 29, Code of Federal Regulations, Part
1903.2(a)(1) employers must post this notice (or facsimile) in a
conspicuous place where notices to employees are customarily
posted.

More Information Atlanta, Georgia
Additional information and Boston, Massachusetts
copies of the Act, specific Chicago, Illinois

OSHA safety and health stan-
dards, and other applicable
regulations may be obtained
from your employer or from the
nearest OSHA Regional Office
in the following locations:

Dallas, Texas

Denver, Colorado

Kansas City, Missouri
New York, New York
Philadelphia, Pennsylvania
San Francisco, California
Seattle, Washington

(404) 347-3573
(617) 565-7164
(312) 3532220
(214) 7674731

Washington, D.C.
1991 (Reprinted)
OSHA 2203

(303) 844-3061

(816) 426-5861

(212) 337-2378  Lynn Martin, Secretary of Labor

(215) 596-1201  U.S. Department of Labor

(415) 7446670  Occupational Safety and Health Administration
(206) 442-5930

To report suspected fire hazards, imminent danger safety and health hazards in the workplace, or other job safety and health
emergencies, such as toxic waste in the workplace, call OSHA’s 24-hour hotline: 1-800-321-OSHA.



N.6 DAILY HEALTH AND SAFETY AUDIT

Sitc Name:

Date:

Auditor:

W s WY -

[}

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

33.
34.

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER

Safety mecting held today?

Emergency procedures dircussed during safety meeting?
Vehide available on-site for transportation to the hospital?
At least two persons trained n CPR and first~aid on-site?
Proper PPE being worn as specified in the HASP?

Level of PPE being worn:

[YES [NO'[N/A]  COMMENTS:

(Use back of form if more space i osedad)

PPE adequate for work conditions?
If not, give reason:

Upgrade/downgrade to PPE level:

If Level B,‘back—up/cmcrgcncy person suited up (except for air)?
Monitoring equipment calibrated?
Monitoring equipment in good condition?

. Monitoring equipment used properly?
. Other monitoring equipment needed?

List:

Monitoring equipment covered with piastic to minimize contamination?
Decon line set up properiy?

Proper cleaning fluid used for known or suspected contaminants?
Proper decon procedures used?

Decon personnel wearing proper PPE?

Equipment decontaminated?

Samples decontaminated?

Disposable items changed twice a day or more often if needed?
Proper collection and disposal of contaminated PPE?

Proper collection and disposal of decon fluid?

Buddy svstem used?

Equipment kept off drums and ground?

Kneeling or sitting on drums or ground not allowed?

Personnel avoid standing or walking through puddles or stained soil?
Zones established?

If night work to be conducted. adequate #lumination?

Smoking. eating, or drinking in the Exclusion Zone or CRZ not allowed?
To the exient feasible, contaminated materials handled remotely?
Entry into excavations not allowed uniess properly shored or sloped?
All unusual situations on-site listed ic HASP?

If not. what?

Acton uaken?

HASP revired?

. All confined spaces identified?

If not. list:

Confined Space Checklists used?
Confined Space Checklists completely and correcly filled out?

_ ALL DEFICIENCIES MUST BE CORRECTED IMMEDIATELY!
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APPENDIX O RESPIRATORY PROTECTION PROGRAM

0.1 INTRODUCTION

This program was developed to govern the selection and use of respiratory
protective devices by ABR-ES personnel. The program is intended to comply with
OSHA requirements as set forth in 29 CFR 1910.134(b). The scope of this program
is limited to activities related to field investigations of potentially hazardous
waste disposal sites.

0.2 PERSONNEL REQUIREMENTS

locations are currently required by ABB-ES's health and safety policies to be
enrolled in the corporate health monitoring program. Part of this program
involves spirometry, a measure of the respiratory system status. No personnel
may be assigned to the use of or may withdraw from stock any respiratory
protective device without a physician’s certification that use of the device will
not be injurious to health,. Psychological limitations (e.g., claustrophobia) are
also considered in personnel assignments. Training in the use of the selected
device and fit testing, as described herein, are also required.

Personnel will not be assigned duties that require a respirator when facial hair,
skullcaps, or eyeglasses will interfere with a proper fit. Contact lenses may ,
not be worn with any respiratory protective device. Eyeglass frames that fit
inside the respirator facepiece are provided as necessary.

0.3 APPLICABLE EQUIPMENT

ABB-ES maintains the following respiratory protective equipment:

. full-face chemical/mechanical air-purifying respirators
. SCBA

. full-face airline-supplied breathing apparatus

. 5-minute escape air supply

This equipment is intended for use on an as-needed basis, to be determined by an
evaluation of on-site conditions, Respiratory protective equipment should not
be used arbitrarily by any ABB-ES personnel. Selection criteria are presented
separately; training is required in the use of each type of equipment before
drawing from stock.

0.4 PERSONNEL TRAINING

encompasses the following topics:

NTC_Orl.HSP
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. respiratory protection principles

. selection of appropriate equipment
. use of equipment

. maintenance of equipment

. fit testing

Information regarding each topic is presented as standard respiratory protection
procedures in the corporate health and safety program manual .

0.5 PROGRAM ADMINISTRATION AND DOCUMENTATION

Administration of the ABB-ES Respiratory Protection Program is the responsibility
of the HSM, and includes the following:

. respirator selection

. personnel training

. fit testing

. respirator maintenance

o documentation

. program evaluation and improvements

. personnel pulmonary testing and certification

Fit testing and respirator maintenance is performed by the equipment manager of
ABB-ES's Sample Control and Staging Center in Portland, Maine, and designated,
trained employees at the other offices. All fit-testing and respirator
maintenance is conducted under the administration of the HSM. Major maintenance
is performed by manufacturer-certified technicians only. Personnel training in
respiratory protection is one aspect of the HSM’s ongoing personnel training
programs. Program evaluation is a dynamic process, occurring each time a project
HASP is prepared.

Medical supervision of personnel occurs as part of the ABB-ES health monitoring
program, also administered by the HSM. Medical surveillance is required for all
personnel assigned to hazardous or potentially hazardous site activities.

Documentation of the various elements of the ABB-ES respiratory protection program
is achieved through several media, as follows:

. Documentation of respirator selection is included in the hazard
assessment of each site’s HASP.

. Documentation of personnel training is maintained in both hardcopy
and computerized files.

NTC_Crl.HSP
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. Documentation of medical surveillance is achieved indirectly by
maintaining a list of enrolled employees in the health monitoring
program, and directly through physician certification of personnel
allowed to be assigned respiratory protective devices.

. Using the appropriate form, documentation of fit-testing 1is
maintained on file with the equipment manager of the Sample Control
and Staging Center and with the HSM or designee.

. Documentation of site surveillance is required both by this program
and by the HASP for each site. Records of site surveillance are
created by the HSO and maintained in project files.

. Respirator 1inspection and maintenance records are created and
maintained by the equipment manager for each respirator, SCBA, and
escape respirator.

Inspection and documentation occurs either before each unit is removed from stock
and when it is returned, or monthly.

0.6 INSPECTION, MAINTENANCE, AND STORAGE
0.6.1 Introduction

Respirator maintenance is an integral part of the overall respirator program.
Wearing a poorly maintained or malfunctioning respirator, in one sense, is more
dangerous than not wearing a respirator at all. Personnel wearing defective
devices think they are protected when, in reality, they are not. Emergency escape
and rescue devices are particularly vulnerable to poor maintenance because they
generally are used infrequently, and then in the most hazardous and demanding
circumstances. Serious injury or death can result from wearing a defective device
during an emergency escape or rescue. The respirator program includes the
following components:

. inspection for defects (including a leak check)
. cleaning and disinfecting

. repair as required

. proper and sanitary storage of equipment

0.6.2 Inspection for Defects

The most important part of a respirator maintenance program is continual
inspection of the devices. 1If properly performed, inspections will identify
damaged or malfunctioning respirators before they can be used. Two types of
inspections will be performed: (1) while the respirator is in use, and (2) while
it is being cleaned. Because the use and cleaning will be performed primarily
by the same personnel, these inspections may become concurrent.

NTC_Orl.HSP
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0.6.3 Frequency of Inspection

OSHA requires that "All respirators be inspected before and after each use," and
that those not used routinely (i.e., emergency escape and rescue devices) "shall
be inspected after each use and at least monthly...." Obviously, emergency escape
and rescue devices do not require inspection before each use.

0.6.4 Inspection Procedures

Respirator inspection will include checking of the following:

. tightness of the connections

. facepiece

. valves

. connecting tubes

. canisters, filters, or cartridges

In addition, the regulator and warning devices on a SCBA will be checked for
proper functions.

0.6.5 Field Inspection of Air-purifying Respirators
Routinely used air-purifying respirators will be checked as follows before and
after each use:

1. Examine the facepiece for:
. excessive dirt
. cracks, tears, holes, or physical distortion of shape from

improper storage

. inflexibility of rubber facepiece (stretch and knead to restore
flexibility)

. cracked or badly scratched lenses in full facepieces

. incorrectly mounted full facepiece lenses, or broken or missing

mounting clips

. cracked or broken air-purifying element holder(s), badly worn
threads, or missing gasket(s)

2. Examine the head straps or head harness for:
. breaks
. loss of elasticity
. broken or malfunctioning buckles and attachments
. excessively worn serrations on head harness, which might permit

slippage (full facepieces only)

NTC_Ort.HSP
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3. Examine the exhalation valve for the following after removing the

cover:

. foreign material (e.g., detergent residue, dust particles, or
human hair under valve seat)

. cracks, tears, or distortion in the valve material

. improper insertion of the valve body in the facepiece

. cracks, breaks, or chips in the valve body, particularly the
sealing surface

. missing or defective valve cover

. improper installation of the valve in the valve body

4. Examine the air-purifying element(s) for:

. incorrect cartridge, canister, or filter for the hazard

. incorrect installation, loose connections, missing or worn
gasket, or cross-threading in the holder

. expired shelf-life date on the cartridge or canister

. cracks or dents in the outside case of the filter, cartridge,
or canister indicated by the absence of sealing material, tape,
or foil over the inlet

. identical cartridges if more than one are used

0.6.6 Care and Cleaning of Self-contained Breathing Apparatus

The proper care of SCBAs involves the following:

. inspection for defects

. cleaning and disinfecting
. repair

. storage

The following checklist is to be used by personnel whenever they check out a SGCBA.
(Note: Any discrepancy found should be cause to set the unit aside until it can
be repaired by a certified repairperson.)

1. Preliminary Inspection. Check to ensure that:
. high-pressure hose connector is tight on cylinder fitting
. bypass valve is closed
NTC_Crl.HSP
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. mainline valve ig closed

. there is no cover or obstruction on regulator outlet
. pressure in the tank is at least 1,800 psi

2. Backpack and Harness Assembly.
. Straps

- visually inspect for complete set
- visually inspect for frayed or damaged straps that may
break during use

. Buckles

- visually inspect for mating ends
- check locking function

. Backplate and Cylinder Lock

- visually inspect backplate for cracks and for missing
rivets or screws

engaged
3. Cylinder and Cylinder Valve Assembly,
. Cylinder

- physically check cylinder to ensure that it is tightly
fastened to backplate

packing (if leakage is noted, do not use until repaired)

4. Regulator and High-pressure Hose.
. High-pressure Hose and Connector. Listen or feel for leakage
in hose or at hose—to~cylinder connector. (Bubble in outer

hose covering may be caused by seepage of air through hose when
stored under pressure. This does not necessarily mean a faulty
hose.)

NTC_Crl.HSP
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. Regulator and Low-pressure Alarm

Cover outlet of regulator with palm of hand. Open
mainline valve and read regulator gauge (must read at
least 1,800 psi and not more than rated cylinder
pressure) .

Close cylinder valve and slowly move hand from regulator
outlet to allow slow flow of air. Gauge should begin to
show immediate losgs of pressure as air flows. Low-

5 to 10 seconds without any loss of air. Next, establish
a slight negative pressure in regulator and hold for 5
to 10 seconds. Vacuum should remain constant. This tests
the integrity of the diaphragm. Any loss of pressure or
vacuum during this test indicates a leak in the appara-
tus.

Open cylinder valve.

Repeat twice. Ajir should escape when hand is removed
each time, indicating a positive pressure in chamber.

outlet. Open and close the bypass valve momentarily to
ensure flow of air through bypass system,

Facepiece and Corrugated Breathing Tube.

. Facepiece

Visually inspect head harness for damaged serrations and
deteriorated rubber. Visually inspect rubber facepiece
body for signs of deterioration or extreme distortion.
Retaining clamp properly in place, visually inspect lens
for proper seal in rubber facepiece, and for cracks or
large scratches.

Visually inspect exhalation valve for visible deteriora-
tion or foreign materials buildup.

. Breathing Tube and Connector

Stretch‘breathing tube and visually inspect for deterio-
ration and holes.

Visually inspect connector to ensure good condition of
threads and for presence and proper condition of "o" ring
Or rubber gasket seal.

Perform a negative pressure test on facepiece.

a, Don backpack and facepiece.



b. With facepiece held tightly to face or facepiece
properly donned, stretch breathing tube to open
corrugations and place thumb or hand over end of
connector.

c. Inhale. Negative pressure should be created
inside mask, causing it to pull tightly to face.
This negative pressure should be maintained for 5
to 10 seconds. If negative pressure leaks down,
the facepiece assembly is not adequate and should
not be worn.

6. Storage of Units. Check that:
. cylinder is refilled as necessary and unit is cleaned and
inspected
. cylinder valve is closed
. high-pressure hose connector is tight on cylinder
. pressure is bled off high-pressure hose and regulator
. bypass valve is closed
. mainline valve is closed
. all straps are completely loosened and laid straight
. facepiece is properly stored to protect against dust, sunlight,

heat, extreme cold, excess moisture, and damaging chemicals

0.6.7 Cleaning and Sanitizing

Any good detergent may be used, followed by a disinfecting rinse or a combination
disinfectant-detergent for a one-step operation. Reliable, effective disinfec-
tants can be made from readily available household solutions, including the
following:

. Hypochlorite solution (50 ppm of chlorine) can be made by adding
approximately 2 milliliters of bleach (e.g., Clorox) to 1 liter of
water, or 2 tablespoons of bleach per gallon of water. A 2-minute
immersion disinfects the respirators.

. Aqueous solution of iodine (50 ppm of iodine) can be made by adding
approximately 0.8 milliliter of tincture of iodine per liter of
water, or 1 teaspoon of tincture of iodine per gallon of water. A
2-minute immersion is sufficient to disinfect the respirators.

To prevent damaging the rubber and plastic in the respirator facepieces, the
cleaning water should not exceed 140°F; however, to ensure adequate cleaning, it
should not be less than 120°F.

NTC_Orl.HSP
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0.6.8 Rinsing

The cleaned and disinfected respirators should be rinsed thoroughly in water
(140°F maximum) to remove all traces of detergent and disinfectant. This is
important for preventing dermatitis.

0.6.9 Drying

The respirators may be allowed to dry in room air on a clean surface. They may
also be hung from a horizontal wire, like drying clothes; however, care must be
taken not to damage or distort the facepieces.

0.6.10 Reassembly and Inspection

To avoid contamination, the clean, dry respirator facepieces should be reassembled
and inspected in an area separate from the disassembly area. The inspection
procedures were discussed previously; special emphasis should be given to
inspecting the respirators for detergent or soap residue left by inadequate
rinsing. This appears most often under the seat of the exhalation valve, and can
cause valve leakage or sticking. The respirator should be thoroughly inspected
and all defects corrected. New or retested cartridges and canisters should be
installed, and the completely reassembled respirator should be tested for leaks.
For SCBA devices, the facepiece should be combined with the tested regulator and
the fully charged cylinder, and an operational check should be performed.

0.6.11 Maintenance and Repair

Replacement or repair should be done only by trained, experienced persons using
parts designed for the respirator. Besides being contrary to OSHA requirements,
substitution of parts from a different brand or type of respirator invalidates
approval of the device. This restriction applies particularly to maintenance of
the more complicated devices, especially SCBA, and more specifically, regulator
valves and low-pressure warning devices. These devices should be returned to the
manufacturer or to a trained technician for adjustment or repair. No problems
are anticipated in repairing and maintaining most simple respirators, particularly
the commonly used air-purifying type.

0.6.12 Respirator Storage

Respirators must be stored properly to protect against the following:

. dust

. sunlight

. heat

. extreme cold

. excessive moisture
. damaging chemicals
. mechanical damage

Damage and contamination of respirators may occur if they are stored on a
workbench; in a tool cabinet or toolbox among heavy tools, greases, and dirt: or
in a vehicle.
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P.1 ILLUMINATION

Site operations will not be permitted without adequate lighting. Therefore,
unless provisions are made for artificial light, downrange operations must halt
in time to permit personnel and equipment to exit the Exclusion Zone and proceed
through decontamination before dusk, Conversely, operations will not be permitted
to begin until lighting is adequate.

P.2 SANITATION

Provisions must be made for sanitation facilities for the site work force. At
a minimum, the provision of toilet facilities must meet the requirements of 29 CFR
1910.120(n), which includes one facility for less than 20 employees, or one toilet
and one urinal for every 40 employees, up to 200; then one of each for every 50
employees. If it is g mobile crew and they have transport readily available, the
requirements do not apply.

P.3 HEALTH AND SAFETY AUDIT PROCEDURES

Regular health and safety audits will be conducted to ensure compliance with
health and safety policy and procedures. The HSO will perform periodic audits, .,
with the goal of one audit per shift, using the health and safety audit form (see
Appendix N). Auditing may be performed on any ABB-ES site by the HSS or the HSM,
and will include health and safety evaluations of all work activities. The audits
will be an unannounced evaluation of sites selected at the discretion of the HSM
or HSS, with the goal of 10 percent of active sites being subject to audits each
quarter.

Results of each site health and safety audit will be summarized in an audit report
provided to the site HSO, the Project Manager, and the Operational Group Manager
charged with responsibility for the project. Where the audit report identifies
deficiencies, it will be the Project Manager’s responsibility to promptly
implement corrective action. The corrective action undertaken will be outlined
in a written report submitted to the HSS and the HSM. The HSM or the HSS will
retain the original audit report that has been signed by the Project Manager and
the HSO to acknowledge receipt of the audit’s findings. Any mitigating comments
submitted to the HSM or the HSS will be appended to the original report.
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APPENDIX Q STANDARD OPERATING PROCEDURES

Q.1 STANDARD OPERATING PROCEDURES FOR THE USE OF EXPLOSIVES IN SEISMIC
REFRACTION SURVEYS

Q.1.1 Introduction

This appendix lists some of the more important aspects of the purchase, transport,
storage, handling, and use of explosives. it is intended as a general guide for
ABB-ES personnel who may be involved in conducting seismic surveys or who may be
overseeing or auditing such surveys. It is not intended as a stand-alone
reference replacing appropriate federal and/or state regulations, which can be
very specific about certain aspects regarding explosives.,

Many recent advances in computer software and hardware and hardware technology
have revolutionized data processing and interpretating in the seismic industry.
Likewise, the recent development of sophisticated (and very expensive) truck-
mounted energy sources that can scan a large range of frequencies for optimum
response from deep reflecting horizons has made possible reflection surveys for
hydrocarbon deposits to depths of up to 20 kilometers. However, for shallow
(i.e., the upper several hundred feet) seismic refraction surveys, the best and
most economical energy source continues to be small explosive charges detonated
with electric blasting caps.

A small explosive charge, as defined herein, consists of the equivalent of from-
1/8 to 1 pound of dynamite which is primed for detonation with one or more
electric blasting caps. The "dynamite" that ABB-ES generally uses is KINESTIK
1/3, which consists of a powder and liquid, mixed on-site to form an explosive
similar in performance to dynamite. Each stick (86 to a case) is equivalent to
1/3 pound of dynamite. Before mixing, the two parts re not considered by the DOT
to he explosive; therefore, they can be shipped, transported, and stored with no
special precautions. In practice, ABB-ES personnel should take every precaution
to ensure that the powder and liquid are separated while being stored for any
length of time to prevent unauthorized access to potentially explosive materials.

Electric blasting caps come in two configurations acceptable for seismographic
work. The "seismograph" variety is best because of its repeatability with regard
to delay time (i.e., the time that elapses between when the "fire" button on the
blaster is depressed and when the blasting cap actually detonates). The other
type is known as "instantaneous," and it has acceptable delay time characteris-
tics. Blasting caps are graded by the federal government (and all states) a
Class A explosive and must be handled and stored accordingly. Requirements for
Class A explosive are discussed in the following subsection.

Q.1.2 Purchase, Transport, and Storage

The federal government has specific guidelines regarding the purchase, transport,
and storage of explosives, particularly regarding interstate commerce. In
addition, each state has developed regulations that supersede federal regulations
if they are more restrictive. Therefore, the user must become familiar with
federal as well as state regulations. In practice, it is unlikely that ABB-ES
would ever become involved in interstate activities regarding explosives. 1In
fact, it has been ABB-ES's practice to subcontract out-of-state blasting

NTC_Ori.HSP
MVL.07.94 Q-1



activities to a local blaster to minimize expenses that would otherwise be
Incurred in obtaining necessary permits, and to eliminate time expended to
purchase, transport, and store explosives. The following subsections pertain to
State of Maine requirements. Other states can be and are different from Maine,
and requirements vary widely.

Q.1.2.1 Purchase. 1In the State of Maine, a blasting license for an individual
is not required. Such a license is required in Massachusetts (a competency
license) and New York (an explosives license). However, the State of Maine does
require a written permit, issued by the Commissioner of Public Safety, for the
transport of explosives in intrastate commerce in quantities larger than
200 pounds of dynamite, or more than 500 electric blasting caps. Although ABR-ES
never transport quantities exceeding these amounts, it has been company policy
to obtain the State Permit to Transport Explosives, because it provides additional
credibility to explosives vendors and local officials.

Before purchasing explosives in Maine, the user must obtain a permit from the fire
marshal or appropriate local official in the town in which the explosives are to
be used and/or stored. The local official must first establish the identity of
the applicant, verify that he or she is older than 21 years of age and is a U.S.
citizen, and inquire about the intended use of the explosives. Permitting
thorough local officials can be as easy as a courtesy telephone call from the
official notifying the local fire department or police chief (every town or city
handles explosives permitting a little differently).

Before selling explosives, the state requires the vendor to verify that a valid.
permit has been issued to the buyer by the appropriate local town official. 1In

addition, the vendor should ascertain whether the buyer can comply with the rules

and regulations relative to the transport of explosives.

Q.1.2.2 Transport. Before issuing the State Permit to Transport Explosives,
officials from the Department of Public Safety in Augusta, Maine, inspect the
vehicle driven by the applicant to ensure that it is roadworthy. They also
inspect the explosives magazine in which the explosives will be locked while in
transit. State regulations require that the magazine be constructed of l-and-1/2-
inch-thick planking with no exposed metal on the inside (to eliminate sparks) and
sheathed with NO, 24-gauge galvanized sheet steel. The magazine should have a
strong hasp and padlock and be locked at all times when explosives are being
transported. The magazine should also be chained and locked within the vehicle
to prevent removal or shifting while under way. In addition, the vehicle should
be equipped front and rear with two l-quart (minimum) fire extinguishers suitable
to extinguish electrical fires, and four diamond-shaped Class "A" explosives signs
mounted on the front and rear and both sides of the vehicle. ABB-ES owns a "day"
magazine and other equipment that meets these requirements.

Q.1.2.3 Storage. Regulations are very specific regarding storage. All that ABB-
ES personnel need to remember is Class "A" explosives must be returned for storage
to a permanent or temporary magazine before sunset on each day of usage. The ABB-
ES day magazine is not a permanent or temporary magazine. A permanent magazine
is a substantial structure located well away from dwellings and buildings where
people work or congregate. It has walls 4 to 8 inches thick (depending on method
of construction), strong doors with interior hinges, and double-shielded locks
specially designed for storage magazines. The roof is construct™Ed to be bullet-
proof, and foundation requirements are also specified. A temporary magazine is
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usually a rather massive steel box (i.e., 350 to 500 pounds or more) on casters,
lined with thick wood planking, with double-shielded locks. It should be securely
fastened to the ground.

Q.1.3 Handling and Use

one "tube" of the KINESTICK liquid (a clear red liquid composed of nitromethane)
with one "stick" of white powder (ammonium nitrate), and allow to stand until the
powder is thoroughly saturated with the liquid (it becomes pink); this takes 5
to 10 minutes. If the upper 4 feet of overburden are wet or saturated, it ig a
good idea to seal the stick (equipped with a screw cap) with tape to Prevent
contamination by groundwater. If groundwater enters the stick, it can cause the
KINESTIK to misfire.

While the KINESTIK is being mixed, a series of shotholes (usually five) are
brepared by driving a pointed l-and-3/4-inch steel bar to the desired depth (from
2 to 4 or 5 feet) with a sledgehammer., The shothole depth depends on soil
conditions and the anticipated size of the charge. Only when the explosives are
ready to be placed at the bottom of a shothole, a blasting cap is placed in a
molded cavity at the base of each stick. The blasting cap has two lead wires,
usually 8 or 12 feet long, which are grounded together with a removable metal
shield that should be left in place until the primed shot is ready to be fired.
This prevents the induction of elect”Re charge, which could accidentally fire the

(i.e., "shot") wire leading to the blaster. The cap is secured to the KINESTIK
by two or more half-hitches with the two cap lead wires.

The explosive is not "primed" for detonation. After the primed shot is placed
at the bottom of the shothole, a small amount of native soil (preferably sand)
is placed in the hole and gently tamped with a tamping stick into the base of the
hole over the pPrimed explosive charge. A proper tamping stick is wooden (non-
sparking), about 6 feet long and 1 to 1-1/4 inches in diameter (Note: dowel stock
works well). The tamping procedure continues until a uniform column of native
soil completely fills the shothole. One should be careful not to damage the cap
lead wires during the tamping process.

The removal metal shield grounding the two cap lead wires together is removed only
when the shot is ready to fire. Prior to making the connection between the cap
lead wire and the shot wire leading to the blaster, the person making the

possible). While making the connection, the lead wires should be extended as far
from the shothole as possible. The person making the connection should turn his
or her back to the shothole, remove the metal grounding shield, and attach the
shot wire leads (no polarity) to the cap wire leads.

As each shot ig detonated, one person (usually the one making the connection)
should be assigned to verify that no one is near the shot. The party chief should
then call out, "Are you clear (of the shot)?" The response, "all clear" indicates
that everything is ready and no one is close enough to be in any danger when the
shot is detonated. A "safe" distance varies with soil conditions and the depth
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of the shot; 75 to 100 feet is generally adequate. The party chief then calls
out to everyone in the area, "Fire in the hole," and the charge is detonated.

If a misfire occurs (extremely rare), it is the responsibility of the party chief
to remove the undetonated charge from the ground with a nonsparking shovel of wood
or brass. The party chief is responsible for maintaining an explosives log that
documents all explosives purchased, expended, stored, and destroyed. This log
is subject to inspection at any time by local, state, and federal officials. It
provides a record detailing the disposition of every cap and stick of dynamite
(or KINESTIK) that comes under the control of ABB-ES personnel.

of the surface materials and the depth of the water table. Some general rules
follow:

. use as few explosives as necessary to produce good quality data

. the more granular the soils, the more explosives will be required (to
produce good data); the finer the soils, the fewer will be required

. the deeper the water table, the more explosives required, and vice
versa
. the deeper the bedrock, the more explosives will be required, and

vice versa

When.ascertaining the proper explosive charge to produce good data at a new site
it is good practice to start with a single shothole well away from any buildings
and power lines, and perform a test shot to determine local soil (an energy
transmission) characteristics. Start with a small charge (e.g., half a stock of
KINESTIK, obtained by mixing half the liquid from one tube with half the powder
form one stick) buried to moderate depth (e.g., 3 feet) and increase (or decrease)
the amount of the charge (and the depth of the shothole) as necessary.

Q.1.4 Use of Explosives at NTC, Orlando

If seismic refraction surveys utilizing explosives are conducted at NTC, Orlando,
the purchase, storage, transportation, and handling of explosives will be
subcontracted to a Florida licensed professional blaster. The blaster will be
responsible for the safe handling, storage, and use of explosives in accordance
with federal, state, and local regulations,
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APPENDIX R RADIATION PROTECTION PROGRAM
R.1 INTRODUCTION

e
ollow in order to be protected from exposure to radiological hazards. Work
Practices must provide the protection necessary to keep the exXposure levels as
low as reasonably achievable (ALARA) . Appendix I, Radiation Protection program
includes the following items: types of radiation, general work practices, general
area and personnel monitoring, bioassay brogram, environmental monitoring, sample
collection and transportation, health and safety plan, training requirements,
safety equipment and clothing, respiratory Protection, and instrumentation.

with direct reading instruments for hazardous levels of ionizing radiation is
necessary. Radiation monitoring is required using a Radiation Monitor 4 to
measure radiation levels and dosimeter badges for personnel exXposure. However,
if a site has known contamination, a health physicist must give expertise in
establishing the Radiation Protection program. The next section gives an overview
of radiation hazards followed by a description of general work practices at
potentially contaminated radioactive material sites,

R.2 TYPES OF RADIATION AND ASSOCIATED HAZARDS

There are five types of radiation. At hazardous waste sites, the following three
types and their hazards may be encountered:

(1) An alpha particle is emitted from the nucleus of heavy atoms. It has
a mass of 4 atomic mass units (amu): 2?2 pProtons and 2 neutrons. The
slow moving alpha particles carry a positive charge. They cannot
penetrate a piece of paper or skin but are very dangerous when
substances emitting them are ingested or inhaled. Alpha particles
present an internal hazard. An internal hazard causes damage inside
the body and can occur through injection, inhalation, or absorption,
Any particles inhaled will ionize living tissue.

(2) A beta particle is a charged particle emitted from the nucleus of the
atom. It has a low mass and a (+) or (-) charge. It travels at one-
tenth the speed of light, traveling faster than an alpha particle.
Beta particles can penetrate paper or several millimeters of skin.
Because of its smaller size and charge, beta particles have a lower
probability of interaction with electrons, and therefore a greater
ability to penetrate living tissue. Beta particles present both an
internal and external hazard, although mostly an internal hazard.
An external hazard causes damage inside the body from an outside
source of radiation. Beta particles absorbed through the skin act in
a similar manner as alpha particles. The lenses of the eye are also
susceptible. A 1/4 to 1/2-inch shield of plexiglass or lead will
shield most beta particles.
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(3) Gamma radiation is electromagnetic radiation emitted from the nucleus
of an atom. An unstable nucleus can remain unsettled, even after
emitting an alpha or beta particle. It will rid itself of the
electromagnetic radiation by emitting a gamma ray. A gamma ray is
considered a photon with no mass or charge. It travels at the speed
of light. Because the gamma ray does not have any charge or mass,
there is little interaction with electrons. Therefore, gamma rays
will penetrate through material very readily. Because gamma is a
penetrating type of radiation, it presents an exXternal hazard. This
radiation also presents an internal hazard because gamma rays pass
easily into the human body, damaging tissue in the process. An
ionizing event occurs inside the body from a source outside the body.

R.3 GENERAL WORK PRACTICES

R.3.1 General Area and Personal Monitoring

Personnel and general area monitoring strategies have been devised to ensure the
identification of areas and work activities for which engineering controls or
respiratory protection are required. Monitoring shall be conducted to confirm
that the levels of protection provided by engineering controls and by the
respiratory protection program are adequate to protect the worker,

R.3.1.1 General Area Monitoring. General area monitoring assesses airborne
contaminants in work areas and at the site boundary. Swipe and grab samples are
collected to identify contamination on surfaces and equipment. Equipment that
is adequate for monitoring needs shall be available, properly calibrated, and
controlled. Depending on the operation, surveys shall be performed to determine
the following: external radiation exposure levels, airborne concentrations of
radiocactive material, personnel contamination, surface contamination in work
areas, contamination of personal protective equipment, and suitability for release
of equipment and material to an unrestricted area.

R.3.1.2 Personal Monitoring. Personnel monitoring methods measure external and
internal exposure to radioactive material. The type of personnel monitoring
depends on the type of radiation, the type of work to be performed, and the
condition of the work site.

The purpose of internal eéXposure monitoring is to determine whether and to what
extent radionuclides have entered the body. Monitoring of radiation workers for
internal contamination is necessary only in work situations where radiocactive
materials may become airborne, have the potential for ingestion, or could be
absorbed through the skin. The most effective internal monitoring techniques are
bioassay surveillance and air sampling.

R.3.1.2.1 Bioassay Progran. Bioassay includes the measurement of radiocactive
material in the body to evaluate the radiation dose. The type and frequency of
bicassay surveillance required for workers on site must be delineated based on
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the air sampling results, quantity and chemical form of radiocactive material,
half-life, and detection sensitivity of the instruments

and are readily dispersed into the air causing the radioactive material to be
absorbed through the skin, inhaled, or ingested. The amount of contaminant that
can be deposited in the body is based on the maximum permissible concentration
hours (MPC-H) . The MPC-H depends upon the concentration limits for each
individual radionuclide listed in 10 CFR 20, Appendix B.

monitored for external radiation exposure by means of personal dosimeters. These
personal dosimeters or badges monitor any exposure to penetrating radiation (beta
and gamma) and are changed quarterly, Exposure records are kept for total
lifetime doses.

Radiation workers May request a copy of their exXposure records. Former employees
may request a written summary of their exposures or request that the information
be forwarded to a subsequent employer.

Respiratory protection is used only if engineering controls and work practices
do not adequately protect workers.

R.3.2 Environmental Monitoring

Contaminants of concern may be present in soil; in air as a result of suspension
from soil, groundwater, or transient surface water; or bound to existing surfaces.

All work sites will be surveyed for any surface contamination above background
levels. As work is being conducted in an area, radiation survey meters will be
used to scan personnel and equipment before leaving the work area. Various
instruments will be used (i.e., portable radiation survey instruments), typically
ratemeters with scintillatiorldetectors, proportional counters, or Geiger-Mueller
counters.

Soil and water samples will be screened in more detail to determine the type and
amount of radiocactive material in the samples. The characterization of the
contaminant depends on the capabilities of the Instrumentation. A scaler/counter
i1s used for a specified time period to determine the amount of radioactive
material in each sample. With unknown contaminants, further analysis isg
necessary,

R.3.3 Sample Collection and Transportation

material before shipment to an environmental laboratory. Any sample over a
certain limit of radioactivity is to be considered radioactive material. Federal
regulations require that the owner of the material (licensee) is responsible for
the shipment of the material. The shipment must be made under the licensea's
name. Any facility contracted to perform the analysis of the samples must have
a specific state or federal license to receive radioactive material. The facility
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R.4 HEALTH AND SAFETY PLAN

The Health and Safety Plan (HASP) has been developed to provide the practical
health and safety framework for all field operations. The HASP complies with
regulations under the Occupational Safety and Health Act, 1910.120.

The HASP for the site shall address radiological hazards and present the
guidelines to be followed for all field activities.

The HASP must address the following situations: training, environmental and

personal monitoring, equipment collection and transportation of samples, and work
practices.

R.5 TRAINING REQUIREMENTS
All site workers shall be trained to work in accordance with 29 CFR 1910.120.
If there is radiocactive contamination, then Ssite-specific training will include

radiological hazards.

Items that may be covered depending on the severity of contamination are as
follows:

(L) Introduction

(2) Radiation fundamentals

(3) Types of radiation and their characteristics

(4) Units of measure of radiation.

(5) Radiation exposures from natural, and man-made sources

(6) Biological effects

(7) Radiation effects and risks

(8) Radiation protection fundamentals - time, distance, shielding
(9) Exposure and contamination limits

(10) Monitoring equipment

(11) Radiation protection plans and procedures

R.6 SAFETY EQUIPMENT AND CLOTHING

The safety equipment and clothing used for chemical hazards is capable of
safeguarding against radiological hazards.
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R.6.1 Respiratory Protection

R.7 INSTRUMENTATION

Therefore, there is a wide variety of instrument types.

Choosing an instrument depends on portability; mechanical ruggedness; ease of use,
reading, servicing; ease of decontamination; reliability; and hazardous waste Site
work conditions and work practices. Choice also depends on the ability to
respond to the radiation being measured, measurement sensitivity at the desired
level, response time, and energy dependence. Factors that effect radiation
instrument readings are counting geometry, dead time, and the type and energy of
radiation.

counters; both have g specific detector for the desired radiation. Detectors are
classified in the following categories: gas-filled detectors including ionization
chambers, Proportional counters, and Geiger-Mueller counters; and scintillation
detectors including inorganic crystals, liquid phosphors, and semiconductor
devices,

Radiation Survey meters are used to detect environmental, personnel, and equipment
contamination, Counters are used for scanning environmental samples and wipes
to determine the presence of any radiocactive material in the samples or on
surfaces where the wipe was taken. An evaluation of radiological hazards found
at the site must be made by a Health Physicist,
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APPENDIX S BLOODBORNE PATHOGEN EXPOSURE CONTROL PLAN

S.1 INTRODUCTION

On December 6, 1991, the Occupational Safety and Health Administration (OSHA)
issued a final standard on Occupational Exposure to Bloodborne Pathogens. This
standard is intended to protect all workers who may reasonably anticipate being
occupationally exposed to blood and other potentially infectious materials,
Occupational exposure means a "reasonably anticipated skin, eye, mucous membrane,
or parenteral contact with blood or other potentially infectious materials that
may result from the performance of the workers duties."

ABB-ES has developed this EXPOSURE CONTROL PLAN (ECP) to help protect its
associates from being inadvertently exposed to the hepatitis B virus (HBV) or
human immunodeficiency virus (HIV). This ECP applies to all assoclates bearing
current first aid or cardiopulmonary resuscitation (CPR) certification or who will
work at a hazardous waste site containing medical wastes. The ECP supplemented
by training will help associates become aware of the hazards to which they may
be exposed and how to reduce exposure incidents. This plan will be reviewed and
updated at least annually, or whenever necessary, to reflect new or modified tasks
and procedures affecting occupational exposure. In addition, site-specific
procedures must be addressed in the Health and Safety Plan HASP for all sites
potentially containing medical wastes.

§.2 EXPOSURE DETERMINATION

During the normal course of their work, ABB-ES associates would not routinely
become exposed to bloodborne pathogens (e.g., viruses). Circumstances where
exposure may occur would be when providing first aid/CPR treatment (see Personnel
Master Training List for associates currently certified) or when working at a
hazardous waste site containing medical wastes. (Note: Project Assistants who
are in health monitoring and have received Project Assistant training and who will
be handling samples potentially contaminated with bloodborne pathogens will also
be covered by the standard.)

S.2.1 Routes of Exposure

The infectious process can best be compared to a chain with six interrelated
links, all of which must be present for an infection to take place.

$.2.1.1 Infectious Agent. The first link is the etiologic agent itself. This
would include any bacterium, fungus, virus, or other microorganism. Not only must
the organism must be present, it must also be pathogenic and present in sufficient
quantity to provide an infective dose. Seldom, if ever, has the transmission of
disease resulted from the transfer of a single microorganism. It usually requires
thousands to millions of such agents before infection can take place. The actual
number required depends on the pathogen in question.

§.2.1.2 Reservoir. The second major link is the presence of a reservoir or
source that allows for microbial survival and, perhaps, even multiplication of
a potential pathogen. Common reservoirs would include not only humans, but also
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the equipment used in medical treatment. While HIV cannot survive long outside
the body, HBV becomes dormant and can survive for years.

§.2.1.3 Portal of Exit. The third link is the presence of a source from which
the pathogen can emerge, a portal of exit. Obvious portals of exit include the
respiratory tract, vascular system, skin and mucous membranes, as well as the
gastrointestinal tract and genitourinary tracts. Each of these portals

of exit is particular to a given disease. For example, tuberculosis and influenza
would involve only the respiratory tract, and typhoid fever the gastrointestinal
Cract.

$.2.1.4 Mode of Transmission. The fourth link, a mode of transmission, is one
over which there is a great deal of control. This link is, by far, the easiest
to break. Transmission can occur in one of four ways: contact; airborne;
vehicular; and vector (vector transmission involves the transmission of pathogens
via insect, animal, or plant vectors) modes of spread,

The transfer of infectious agents through vehicular means (e.g., food or water
borne) is not a common event. Nonetheless, it can and does occur.

The airborne route transmits many diseases (e.g., tuberculosis, measles, mumps ,
and chicken pox). Controlling the airborne spread of disease usually involves
good ventilatory patterns and caution when coming into close proximity with
infected individuals (e.g., when providing first aid or CPR).

The major mode of disease transfer is contact transmission. This takes place
either through direct or indirect contact, or through droplet spread involving
contact with exhaled respiratory secretions. Direct contact, person-to-person
transmission, is primarily person-to-person spread through actual physical
contact. Indirect contact transmission can be the result of contact with a
contaminated, intermediate object such as medical wastes in a landfill. Droplet
spread can occur as the result of contact with respiratory secretions through
means such as sneezing or coughing.

§.2.1.5 Portal of Entry. The fifth link in the chain is a suitable portal of
entry. As with chemical exposures, these portals are inhalation, ingestion,
dermal, and injection. Most infectious diseases and infectious conditions require
very specific portals of entry.

$.2.1.6 Susceptible Host. The last major link involves the necessity for a
susceptible host, someone who lacks effective resistance to a given pathogenic
agent. A variety of host factors must be met before infection can occur. Very
few organisms can gain entrance through normal intact skin. Most require

some breach in skin integrity. Other less obvious lines of defense include tears,
gastric acid, and cilia of the nose and upper respiratory tract. One’s ability
to mount a local inflammatory response provides yet another non-specific host
defense mechanism.

There are, however, several biologic factors that decrease, rather than increase,
a resistance to infection. Extremes in age, either the very young or very old,
are associated with decreased

resistance. Other factors such as major surgery and the presence of chronic
diseases -diabetes, neoplasia, blood disorders - alter host resistance.
NTC_Orl.HSP
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Malnutrition, anemia, and chronic alcoholism also have pronounced effects on the
ability to combat disease.

§$.2.2 Bloodborne Pathogens of Concern

§$.2.2.1 Hepatitis B Virus. The term "hepatitis" simply means an inflammation
of the liver. This condition can be caused by a wide variety of agents, including
medication, alcohol, toxic or Poisonous substances, and infectious agents such
as viruses. Hepatitis B, formerly known as "serum" hepatitis, is the only form
of viral hepatitis that poses a significant occupational threat.

Nationwide, there are approximately 300,000 new cases of hepatitis B infection
each year and about 5,000 deaths caused by this disease. Approximately 5 percent
of the entire U.S. population, more than 12 million people, have been infected.
The carrier rate is approximately 10 percent. It ig estimated that, in the United
States alone, there are approximately 750,000 to 1,000,000 asymptomatic carriers
of the virus. The hepatitis B virus has been found in blood, semen, vaginal
secretions, breast milk, saliva, and serous fluid. 1In occupational settings, the
major route into the body is from blood or blood-contaminated bodily fluids
splashed into the eyes, mucous membranes, or mouth,

There is a direct relationship between the likelihood of occupational hepatitis
B infection and the frequency of blood contact. It is the frequency of blood
contact that establishes the level of risk of being infected with HBV.

S$.2.2.2 Human Immunodeficiency Virus. Acquired immunodeficiency syndrome or AIDS.
1s a severe viral disease. AIDS severely affects the immune system and is
characterized by a multitude of opportunistic infections. The AIDS or HIV virus
is typical of most viruses in that it cannot survive for any appreciable amount
of time outside its human host. Its presence in the general environment is
extremely unlikely and occupationally would be limited to body secretions,
primarily blood. Being an unstable virus, HIV is Very susceptible to a large
number of common household disinfectants,

Over the past decade, approximately 210,000 cases of AIDS have been reported in
the United States. In addition, an estimated 1 million individuals have been
infected with the virus but have not yet developed the disease. It is important
to remember that these individuals are generally without Symptoms, yet they are
carriers of the virus and thus potentially infectious.

$.3 METHODS OF CONTROL

As a result of increased epidemiologic knowledge concerning HIV and HBV
transmissions, the Centers for Disease Control recommended that all blood or
bodily fluids be considered potentially infectious. This approach has come to
be known as "Universal Precautions." The concept of Universal Precautions

those individuals on site, thereby dictating certain Precautionary measures when
providing first aid or CPR to any worker.

Wherever feasible, engineering and work Practice controls will be used to
eliminate or minimize employee exposure. Where occupational exposure remains
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after institution of these controls, personal protective equipment will also be
used.

S.3.1 Engineering Controls

If engineering controls are utilized (e.g., remote handling of contaminated
materials), they will be examined and maintained or replaced on a regular schedule
to confirm their effectiveness.

8.3.2 Work Practices
Work practices that will be used at sites with include:

1. Handwashing facilities with soap and running water. If a site does
not have access to running water, an antiseptic hand cleanser in
conjunction with clean cloth/paper towels or antiseptic toweletts
will be provided. When antiseptic hand cleansers or toweletts are
used, hands shall be washed with soap and running water as soon as
feasible.

2. No eating, drinking, smoking, applying lip balm or cosmetics, and
handling contact 1lenses are allowed in the Exclusion Zone or
immediately after providing first aid or CPR.

3. Associates are to wash their hands, or any other exposed skin, with
soap and water as soon as feasible after any exposure to any
potentially infectious material and before eating, drinking, smoking,
applying lip balm or cosmetics, and before handling contact lenses.
Flush mucous membranes with water immediately or as soon as feasible
following body contact with blood or any other potentially infectious
material.

4, Equipment that is contaminated with blood or other potentially
infectious material will be decontaminated prior to exiting the
Exclusion Zone or as soon as feasible after providing first aid
treatment. Equipment that cannot be decontaminated immediately will
be labeled as a biohazard until such a time as decontamination can
take place.

5. All procedures involving blood or other potentially infectious
materials will be performed in such a manner as to minimize
splashing, spraying, spattering, and generating droplets of these
substances.

6. Samples containing potentially infectious material shall be placed
in a container that prevents leakage during collection, handling,
processing, storage, transport, or shipping. If outside contamina-
tion of the primary container occurs, the primary container shall be
placed within a second container that also prevents leakage.

§.3.3 Personal Protective Equipment

Modified Level D (Level C - dermal) is the minimum level of personal protection
to be used at a hazardous waste site suspected to contain medical wastes. When
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providing first aid treatment, gloves, safety goggles/glasses, and cover-
alls/tyveks will be worn at a minimum. Level C or B can be used if face shields
are unavailable.

Personal protective equipment (PPE), is only considered appropriate if it does
not permit blood or other potentially infectious materials to pass through or to
reach an associate’s work clothes, street clothes, undergarments, skin, eyes,
mouth, or other mucous membranes under normal conditions of use and for the
duration of time the protective equipment is used. First aid kits will be stocked
with safety glasses, gloves, and disposable mouthpieces (with one-way valves) for
use when providing CPR.

All PPE will be removed before leaving the Exclusion Zone or immediately after
first aid treatment has concluded. All disposable PPE will be collected and
labeled as a biohazard and disposed of properly. ABB-ES will collect, bag, and
label (red bags or bags with biohazard label), launder, and decontaminate all non-
disposable PPE. Should blood or other potentially infectious materials Penetrate
the garment, the worker will remove it immediately or as soon as feasible.

$.3.3.1 Gloves. Gloves shall be worn when it can reasonably be anticipated that
the associate may have hand contact with blood, other potentially infectious
materials, mucous membranes, and non-intact skin: or when handling or touching
contaminated items or surfaces. The gloves typically used at hazardous waste
sites are acceptable.

§.3.3.2 Eye Protection and Face Shields, Eye protection devices, such as goggles
or glasses with solid side shields, or chin-length face shields, shall be worn
whenever splashes, SpPray, spatter, or droplets of blood or other potentially
infectious materials may be generated.

§.3.3.3 Protective Clothing. Clothing such as, but not limited to, tyveks,
polycoated tyveks, aprons, and coveralls, or similar outer garments shall be worn
when providing first aid or working on a site where medical wastes are suspected
or known to be. The type of clothing selected will be based on the task, degree
of exposure anticipated, and other hazards (e.g., chemicals) present at the site.

S.4 DECONTAMINATION AND DISPOSAL
S.4.1 Decontamination

All equipment and work surfaces shall be cleaned and decontaminated after contact
with blood or other potentially infectious materials. Contaminated work surfaces
shall be decontaminated with an appropriate disinfectant (such as chlorine bleach)
after completion of Procedures; immediately or as soon as feasible when surfaces
are overtly contaminated or after any spill of blood or other potentially
infectious materials; and at the end of the work shift. Protective coverings,
such as plastic wrap, aluminum foil, or imperviously-backed absorbent paper used
to cover equipment and environmental surfaces, shall be removed and replaced as
soon as feasible when they become overtly contaminated or at the end of the day.

All bins, pails, cans, coolers, etc., intended for reuse that have a reasonable
likelihood for becoming contaminated with blood or other potentially infectious
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materials shall be inspected, decontaminated, and disinfected (with chlorine
bleach) immediately or as soon as feasible.

Broken glassware or other sharp objects that may be contaminated shall not be
picked up directly with hands. These shall be cleaned using mechanical means,
such as a brush and dust pan, tongs, shovel, etc.

S$.4.2 Disposal

Contaminated sharps (e.g., broken sample bottles) shall be discarded immediately
Or as soon as feasible in containers that are: (1) closable: (2) puncture-
resistant; (3) leakproof on sides and bottom; and (4) labeled or color-coded.

Other regulated wastes (e.g., gloves, tyveks) shall be Placed in containers that
are: (1) closable: (2) constructed to contain all contents and prevent leakage
of fluids during handling, storage, transport, or shipping; (3) labeled or color-
coded; and (4) closed prior to removal to prevent spillage or protrusion of
contents during handling, storage, transport, or shipping. If outside
contamination of the regulated waste container occurs, it shall be placed in a
second container that meets the qualifications of the Primary container.

Disposal of all regulated wastes shall be in accordance with applicable
regulations.

§.4.3 Laundry

materials.

Contaminated laundry shall be handled as little as possible with a minimum of
agitation. All contaminated laundry shall be bagged or containerized without

through of or leakage from the bag or container, the laundry shall be placed and
transported in bags or containers that prevent soak-through and/or leakage of
fluids to the exterior. All associates who have contact with the laundry shall
wear protective gloves and other appropriate PPE,

S.5 LABELS
Signs and labels used to indicate potentially infectious materials must include
the following legend:

These labels shall be fluorescent orange or orange-red or Predominantly so, with
lettering or symbols in contrasting color and affixed as close as feasible to the
container by string, wire, adhesive, or other methods that prevents their loss
or unintentional removal .

Warning labels containing the above symbol must be affixed to containers of
regulated waste, coolers, laundry bags, or other containers used to store,
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transport, or ship blood or other potentially infectious materials. A substitute
for labels is the use of red bags or containers. These can be used to
differentiate between infectious and non-infectious materials as long as all
associates at the site are aware of its meaning.

1. The hazards involved from being exposed to potentially contaminated
blood and other bodily fluids, including a general explanation of the
epidemiology and symptoms of bloodborne diseases and an explanation
of the modes of transmission of bloodborne pathogens.

2. The hepatitis B vaccine.

3. Appropriate work practices and engineering controls.

4. Proper personal protective equipment.

5. Proper housekeeping, transportation, and disposal of contaminated,
wastes and proper disposal or laundering of personal protective
equipment.

6. Actions to take if worker comes in contact with blood or other

potentially infectious material.
7. An explanation of the signs, labels, and/or color-coding required.

Training will be done at the time of initial employment and annually thereafter
during refresher training courses. Additional training will be conducted when
working at sites suspected of containing medical wastes or when otherwise needed.

S$.7 EXPOSURE INCIDENT

5.7.1 Vaccination

potential contaminant and who will be working in the Exclusion Zone, handling
samples, or who otherwise may come in contact with potentially contaminated
materials, must be offered a Hepatitis B vaccination series 10 days prior to
working at the site. 1Ip addition, all associates who, during the course of
providing first aid or CPR, come in contact with blood or other potentially
infectious bodily fluids, are to be offered a hepatitis vaccine within 24 hours
of exposure regardless of whether PPE was worn.

$.7.2 Exposure Notification
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If the associate declines the hepatitis B vaccination, the associate must sign
the "Hepatitis B Vaccine Declination" Statement (Figure J-2) before being allowed
to work at the site or within 24 hours of exposure after providing first aid or
CPR.

who have current certification in first aid or CPR and have had an occupational

normally used by ABB-ES associates or a clinjc or hospital near the site. All
evaluations, procedures, vaccinations, and post-exposure management will be
conducted according to current standard recommendations of U.§. Public Health
Service,

Following a report of an €Xposure incident, each associate will immediately
receive a confidential medical evaluation and follow-up, Included in this
examination will be the following elements:

1. Documentation of the route(s) of exposure, and the circumstances

under which the €Xposure incident occurred.

esting for HIV ig performed only after consent is obtained. If

consent is not obtained, document that legally required consent
cannot be obtained asg needed. When the source individual ig already
known to be infected with HBV or HIV, this testing does not need to
be repeated.

4. Results of the source individual’s testing will be made available to
the exposed associate, and the associate will be informed of
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applicable laws and regulations concerning disclosure of the identity
and the infectious status of the source individual,

The exposed associate'’s blood will be collected and tested after
consent is obtained. If the associate consents to baseline blood
collection but does not give consent at that time for HIV serologic
testing, the sample is preserved for at least 90 days. If within 90
days of the exposure incident, the associate elects to have the
baseline sample tested, the testing is done as soon as feasible.

High-risk exposure involves blood or body fluids introduced through
intact skin or splashed onto ucous membranes or broken or abraded
skin of the associate, Any associate sustaining a high-risk exposure
should notify the HSM immediately.

Follow-up of the exposed associate includes any or all of the
following: (a) antibody or antigen testing; (b) counseling; (c)
illness reporting; and (d) safe and effective post-exposure measures
to prevent the spread of disease.

EMR already has or will be provided the following information:

a. A copy of the Bloodborne Pathogen Standard and it’s appendices
(29 CFR 1910.1030).

b. A description of the affected associates’s duties as they
relate to the exposure.

c. Documentation of the route(s) of exposure and circumstances
under which exposure occurred.

d. Results of the source individual’s tests if available.

e. All medical records relevant to the appropriate treatment of
the associate including vaccination status.

a. the physician’s recommended limitations on the associate'’s
ability to receive hepatitis B vaccination;

b. a statement that the associate has been informed of the results
of the medical evaluation; and

c. & statement that the associate has been told about any medical
conditions resulting from exposure to blood or other poten-
tially infectious materials that require further evaluation or
treatment.

All other findings and diagnoses will remain confidential and will
not be included in the HSM’s copy of the written report.
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5.8 DEFINITIONS AND ACRONYMS

ABB-ES - ABB Environmental Services, Inc.

AIDS - Acquired Immunodeficiency Syndrome

BLOOD - Human blood, human blood components, and products made from human blood.

BLOODBORNE PATHOGENS - Pathogenic microorganisms that are present in human blood
and can cause disease in humans. These pathogens include but are not limited to,
hepatitis B virus (HBV) and human immunodeficiency virus (HIV).

CONTAMINATED - The presence or the reasonably anticipated presence of blood or
other potentially infectious materials on an item or surface.

CONTAMINATED LAUNDRY - Laundry which has been soiled with blood or other
potentially infectious materials or may contain sharps.

CONTAMINATED SHARPS - Any contaminated object that can penetrate the skin,
including, but no limited to, needles, scalpels, broken glass, broken capillary
tubes, and exposed ends of dental wire.

CPR - Cardiopulmonary resuscitation

DECONTAMINATION - The use of physical or chemical means to remove, inactivate,
or destroy bloodborne pathogens on a surface or item to the point where they are
no longer capable of transmitting infectious particles and the surface or items
is rendered safe for handling, use, or disposal.

N

ECP - Exposure Control Plan
EMR - Environmental Medicine Resources, Inc.

ENGINEERING CONTROLS - Controls that isolate or remove the bloodborne pathogens
from the workplace.

EXPOSURE INCIDENT - A specific eye, mouth, other mucous membrane, non-intact skin,
or parenteral contact with blood or other potentially infectious materials that

results from the performance of an employee’s duties.

HANDWASHING FACILITIES - Facility providing an adequate supply of running potable
water, soap, and single-use towels or hot-air drying machines.

HASP - Health and Safety Plan

HBV - Hepatitis B virus.

HIV - Human immunodeficiency virus.
HSM - Health and Safety Manager

HSO - Health and Safety Officer
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OCCUPATIONAL EXPOSURE - Reasonably anticipated skin, €ye, mucous membrane, or
parenteral contact with blood or other potentially infectious materials that may
result from performance of an associate’s duties.

OSHA - Occupational Safety and Health Administration
OTHER POTENTIALLY INFECTIOUS MATERIALS - are defined as:

1. The following human body fluids: semen, vaginal secretions,
cerebrospinal fluid, synovial fluid, pleural fluid, pericardial
fluid, Peritoneal fluid, amniotic fluid, saliva in dental procedures,
and any body fluid that is visibly contaminated with blood, and all

differentiate between body fluids.

2. Any unfixed tissue or organ (other than intact skin) from a human
(living or dead) .

as needlesticks, human bites, cuts, and abrasions.

PERSONAL PROTECTIVE EQUIPMENT (PPE)- Specialized clothing or equipment worn by
an associate for protection against a hazard. General work clothes (e.g.,
uniforms, pants, shirts, or blouses) not intended to function as protection
against a hazard are not considered to be Personal protection equipment,

REGULATED WASTE - Liquid or semiliquid blood or other potentially infectious
materials; contaminated items that would release blood or other potentially
infectious materials in a liquid or semiliquid state if compressed; items caked
with dried blood or other potentially infectious materials that are capable of
releasing these materials during handling; contaminated sharps; and pathological
and microbiological wastes,

SOURCE INDIVIDUAL - Any individual, living or dead, whose blood or other
potentially infectious materials may be a source of occupational exposure to the
employee. Examples include, but are not limited to, hospital and clinic patients,

STERILIZE - Use of physical or chemical Procedures to destroy all microbial life
including highly resistant bacterial endospores,

UNIVERSAL PRECAUTIONS - An approach to infection control. According to the
concept of Universal Precautions, all human blood and certain human body fluids
are treated as if known to be infectious for HIV, HBV, and other bloodborne
pathogens,

WORK PRACTICE CONTROLS - Controls that reduce the likelihood of exXposure by
altering the manner in which a task is performed (e.g., by prohibiting recapping
of needles, using a two-handed technique).
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Figure S-1: Biohazard Symbol
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ABB ENVIRONMENTAL SERVICES, INC.

DECLINATION FORM FOR HEPATITIS B VACCINE

I understand that due to my occupational exposure to blood and other potentially infectious
materials I may be at risk of acquiring hepatitis B virus (HBV) infection. I have been given
the opportunity to be vaccinated with hepatitis B vaccine at no charge to me. However, 1
decline hepatitis B vaccination at this time. I understand that by declining this vaccine, |
continue to be at risk of acquiring hepatitis B, a serious disease. If in the future I continue to
have occupational exposure to blood or other potentially infectious materials and I want to be
vaccinated with hepatitis B vaccine, I can receive the vaccination series at no charge to me.

Employee Signature:

Social Security Number:

Date:

Signature of Witness:

Figure S-2: Declination Form For Hepatitis B Vaccine
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APPENDIX T UNEXPLODED ORDNANCE (UX0)

T.1 INTRODUCTION

There are a variety of Safety pPrecautions, both general and specific, which relate
to Ordnance Explosive Waste Hazardous/Non—hazardous (OEW) operations. These
related safety precautions should be consulted and complied with, as appropriate
to the operation or situation. By their nature, OEW operations are hazardous and
certain calculated risks must be taken such as, ingenuity, judgement, common sense

observance of EOD Principles will determine success or failure. The below listed
safety precautions are general in nature and are applicable to EOD/OEW operations

. Personnel working with explosives and explosive ordnance shall comply
with the following:

- Do not carry fire or spark-producing devices on site.

- Do not smoke, except in authorized areas.

- Do not have fires for heating or cooking, except in authorized
areas.

- Do not conduct operations without approved Standard Operating
pProcedures (SOP) and proper supervision.

- Do not become careless by reason of familiarity with ammuni-
tion.

- Do not conduct explosive operations during electrical, sand,
dust, or snow storms.

- Do not conduct explosive operations between sunset and dawn.

. A records search should indicate the possibility of encountering
foreign Unexploded Ordnance (UX0), ordnance containing toxic
chemicals, or experimental ordnance on the work site, Remember that
some foreign UXO has been returned to the United States for
exploitation, test firing, and disposal, If the records search
indicates that UX0 containing military toxic chemical agents may be
on the site, a decontamination pPlan shall be approved prior to entry
onto the site. If a chemical UXO is encountered, the 2-man concept
is immediately implemented and notification shall be made through
Proper channels. EOD personnel shall immediately establish and
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maintain security of the UXO and the immediate vicinity until
military authorities arrive and assume custody.

In dealing with an unknown type of ordnance, past experience,
conditions of delivery, and probable or obvious targets will usually
provide a clue as to the type of ordnance. However, considerations
should include:

- The most hazardous type it could be.
- The most hazardous feature it could contain.
- The most hazardous condition it could be in.

Make every effort to identify the ordnance before performing any
procedures. However, do not move the item to inspect it unless
absolutely necessary and then move it using remote means. Remotely
conduct any initial movement or jarring of a possibly hazardous
munition or item.

Care must be observed in probing for, moving, and handling UX0O. Do
not depress plungers, turn vanes, or rotate spindles, levers, setting
rings, or other fittings on the ordnance.

Do not disassemble or subject any UXO0 to unnecessary movement, except
in response to a valid requirement,

Personnel preparing to work on possible live ordnance that could
contain electrical elements shall momentarily ground themselves
before touching the ordnance.,

The site shall be surveyed for electromagnetic radiation (EMR) radio
frequency transmitters and appropriate action taken. Safe distances
have been established for specific transmitter power and transmit-
ters. These distances shall be made available to the contractor by
the Huntsville Division of the Corps of Engineers.

Do not take magnetic tools or equipment near and unidentified object
until it can be absolutely determined that the object is not
magnetically functioned.

Do not wear outer or undergarments made of wool, silk, or synthetic
textiles such as rayon and nylon white working on UXO. These
materials can generate sufficient static charge to ignite fuels or
initiate explosives. Any person coming in contact with an UXO shall
ground himself prior to touching Electroexplosive Device (EED). This
must be done to discharge any electrostatic charge accumulation from
the body.

Consider explosive ordnance which has been exposed to fire as
extremely hazardous. Chemical and physical changes may have occurred
to the contents, which render it much more sensitive,

Avoid inhaling and skin contact with smoke, fumes, and vapors of

explosives and related hazardous materials. Do not get in the smoke
of burning explosives, including solid propellants. The smoke will
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penetrate ordinary clothing. Severe dermatitis, as well as eye and
respiratory irritation, can result. If the smoke cannot be avoided,

Do not ingest any explosive material; most are poisonous if taken
internally. Do not inhale the gaseous pProducts of high explosive
detonations (certain types of gases produced are poisonous).

Do not subject any explosive-loaded item of ordnance to shock or
rough handling.

Protect explosive-loaded ordnance and explosive-loaded components
from extremes of heat, including the direct rays of the sun.

Do not carry explosives or explosive components in pockets or
elsewhere on the body, unless in special containers designed and
approved for this purpose.

Do not permit smoking, matches, or other sources of fire or flame
within 100 feet of an area in which explosives or explosive-loaded
ordnance is being handled,

Exercise extreme caution in dealing with old, damaged, and possibly
deteriorated explosive-loaded ordnance, Certain explosives, notably
picric acid and ammonium picrate, ma&y react with metals, other
explosives, air, or chemicals in the earth to produce extremely
sensitive explosive compounds .

Do not rely on the color coding of UXO for positive identification
of contents. Munitions having none, incomplete, or improper color
coding have been encountered.

Assume a practice UXO contains a live charge it can be determined
otherwise.

determined that the item is not a shaped charge, High Explosive
Anti-Tank (HEAT) UXoO. The explosive jet can be fatal to great
distances forward of the longitudinal axis of the item.

Assume any shaped charge munition to contain a piezoelectric (PZ)
graze sensitive fuzing system until the fuzing is otherwise
identified. A PpZ graze sensitive fuze ig extremely sensitive. It
can fire at the slightest physical change, and may remain hazardous
for an indefinite period of time.

Anticipate a detonation when burning any explosive. Certain low
explosives, such as black powder, casting powders, and solid
propellants having a nitrogen content can react under certain



. Civil War projectiles shall be treated as any other UXQ, especially
Projectiles with uncut Bormann time fuses ang Projectiles with
percussion fuses, brass in particular. These have generally provided
a watertight seal, even if they have been in the ground over
one-hundred years. No projectile should be exposed to excess heat,
The ignition point of black powder, used as a bursting charge in all
Civil War Projectiles, is 457 degrees F. Under no circumstances
should an attempt be made to drill g hole in a projectile, either
through the fuse or the body of the pProjectile.

T.3 EXCAVATION OF UNEXPLODED ORDNANCE

J The usual method for uncovering buried UX0O is to eéXcavate by hand.
Hand excavation is the most reliable method for uncovering UXO, but
unless the UX0 is very near the surface, hand eéXcavation exposes more
People to the hazard of detonation for a longer period of time than
any other method.

if the UX0 is estimated to be deeper than 12 inches. EMM shall not
be used to excavate within 12 inches of an UXO. When excavation gets
within 12 inches of an UX0, hand exXcavation shall be usged to uncover

the UX0

. Excavation shall comply with the Provisions of 29 CFR 1926 subpart
P.

. Perform initial movement of an embedded Projectile remotely. First

movement of an embedded pProjectile may cause fuge functioning.
During this remote operation, precautions shall be taken for a
high-order detonation.

. UXO which penetrates the earth to a depth where the force of the
explosion is not enough to rupture the earth’s surface forms an
underground cavity called a camouflet. Camouflets will be filled
with the end product of the explosion, carbon monoxide gas. Camouflet
detection and Precautions must be considered if records search
indicates the site was used as an impact area,

T.4 SAFETY PRECAUTIONS FOR FUZES

. Before any movement of an UXO, the fuze condition must be ascer-
tained. If the condition is questionable, consider the fuze armed.
The fuze is considered the most hazardous component of UXO,
regardless of type or condition.

. Observe magnetic and acoustic Precautions when approaching and
unidentified fuze.

. Avoid any unnecessary movement of an armed fuze. Perform any initial
movement of an armed fuze remotely and avoid d4ny unnecessary movement
of an armed fuze.
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Do not disturb a pPiezoelectric firing crystal in any way.

When transporting a possible armed fuze, position the fuze in the
most neutral orientation possible.

Do not subject a mechanical time fuze to any unnecessary movement.
Do not attempt to reset an adjustable clockwork fuze.

Do not turn off or on any source of radio frequency or any rapidly
alternating electric current in the vicinity of a known or suspected

Proximity variable time (VT) fuze.

Do not approach a proximity VT fuze until the prescribed waiting
period has elapsed, and then approach from the rear.

Keep a fuze which has been removed from ordnance, separated from
other explosive ordnance.

T.5 PRECAUTIONS FOR PYROTECHNICS AND INCENDIARY MUNITIONS
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Protect the eyes by number 6 shade welders goggles, or equivalent,
if visual exposure to burning pyrotechnic material is probable.

Use sand to smother incendiary fires. Water may induce a violent
Yeaction or be completely ineffective.

Bury the incendiary-loaded munitions in sand when transporting. This
will smother any fire which May start until other corrective actions

can be taken.

Anticipate g high-order detonation when burning pyrotechnic or
incendiary loaded ordnance.

Do not approach a pyrotechnic or incendiary ordnance burn for 30
minutes after cessation of burning.

Do not attempt to dispose of photoflash munitions by burning.

Do not 1look directly at photoflash munitions during disposal
operations.

Photoflash powder is extremely sensitive, as it contains black powder
and aluminum.

Use o0il or WD-40 to desensitize spilled photoflash powder.
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T.6 SAFETY
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Expended pyrotechnic/practice devices may contain red/white
phosphorus residue. Due to incomplete combustion, red and white
phosphorus may be present and re-ignite spontaneously if subjected
to friction, or if the crust is broken.

Extra care shall be taken when uncovering a buried UXO if a records
search indicated white phosphorus (WP) munitions were fired or
destroyed in the area. A buried WP munition may be damaged and when
exposed to air, may start burning and detonate. An ample supply of
water and mud shall be immediately available if excavation reveals
a WP UXO. Appropriate protective equipment and first aid shall also
be immediately available.

Do not approach a smoking WP UXO. Burning WP may detonate the
burster or dispersal explosive charge at any time.

Do not transport a WP munition, unless it is immersed in water, mud
or wet sand.

WP UXO shall not be detonated into the ground. The UX0 shall be
counter-charged on the bottom-center-1line.

PRECAUTIONS FOR AIRCRAFT - HAZARDS AND ASSOCIATED MUNITIONS

Turn off aircraft power prior to working on any munition or hazard
still attached to the aircraft.

Ensure that the aircraft and all personnel are properly grounded
before operations on any ordnance attached to the aircraft.

Always consider a dispenser to be loaded. The presence or absence
of a payload may not be obvious from an external examination.

Do not remove munitions from a dispenser unless absolutely necessary.
Many of the contained munitions are designed to arm as soon as they
leave the dispenser.

Approach and work on unfired rocket and missile motors from the side,
Do not expose electrically fired rocket motors within 150 feet of any
exposed electronic transmitting equipment or exposed antenna leads.

When approaching an unidentified gulded missile, observe liquid fuel
and liquid oxidizer precautions until monitoring has been verified

that the missile does not contain these hazards.

Do not disconnect or cut any electrical cable unless it is specifi-
cally prescribed in the EOD procedure.

Be aware of high voltage, thermal batteries, wet cell battery acid
and high pressure lines.

Always approach an aircraft involved in an accident at a 45 degree
angle from the rear.
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T.7 SAFETY

T.8 RENDER
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Some practice bombs do not contain any positive safety features.
Positively identify and review all safety precautions prior to
handling practice bombs.

PRECAUTIONS FOR GROUND LAUNCHED AND EMPLOYED MUNITIONS

All munitions that have been fired, launched, thrown, placed, etc.,
will be considered armed.

Permit only one man at a time to work on a mine.

Consider an emplaced landmine armed until proven otherwise. Many
training mines contain firing indicator charges capable of inflicting
serious injury.

Exercise care with wooden mines that have been buried for a long
time. Because of soil conditions, the wood deteriorates and the

slightest inadvertent pressure on top may initiate the fuze.

Probe and examine carefully the ground around a mine before starting
to work on it,

Be constantly on the lookout for boobytraps.

Before lifting a mine, neutralize all fuzes and remove the mine.
remotely.

Always assume a mine to be protected by other mines, anti-1lift
devises and other boobytraps.

Do not cut or pull a taut wire, never pull a slack one; look at both
ends of a wire before you touch it.

SAFE PROCEDURES AND DISPOSAL OF UNEXPLODED ORDNANCE

The preferred and safest method for disposal of UX0 is to destroy it

in its original position by detonation. This method should be used
whenever considerations and circumstances permit,

No UXO shall be destroyed until it has been positively identified.
Make every effort to identify the UXO. Carefully examine the item
for markings and other identifying features such as shape, size, and
external markings. However, do not remove the item to inspect it.
If an unknown UX0 is encountered, photographs shall be taken and
express-mailed to CEHND-ED SY (or other governing agency), which has
access to the Army Technical Manual (TM) 60 Series publications.

If the situation dictates, protective measures to reduce shock blast,
and fragmentation damage shall be taken. TM 5-855-1, Fundamentals
of Protective Design for Conventional Weapons and associated software
program "CONWEP" contains data on blast effects, groundshock,
cratering, ejecta, and fragmentation.
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Consideration shall be given to tamping the UXO to control fragments,
if the situation warrants.

Coordination with the appropriate airspace representative shall be
conducted and the appropriate notification procedures arranged.

A post-search of the detonation site shall be conducted to assure a
complete disposal was accomplished.

Do not pack a bomb fuze well with explosives, unless it can be
positively confirmed that the fuze does not contain any fuze
components.

If a UXO must be transported off site for disposal, the provisions
of 49 CFR 100-199, state and local laws shall be followed.

If base-ejection type projectiles must be transported to a disposal
area or collection point, the base shall be oriented in the rear of
the vehicle and the projectile secured, in the event the ejection
charge functions in route.

If an UXO with exposed hazardous filler (HE, etc.) has to be moved
to a disposal area, the item shall be placed in a heavy duty plastic
bag to prevent migration of the hazardous filler. Padding should
also be added to protect the exposed filler from heat, shock, and
friction.

Do not undertake the handling or disposal of liquid propellant fuels
or oxidizers if not familiar with the characteristics of the
material.

Inert ordnance will not be disposed of or sold for scrap until the
internal fillers have been exposed. Heat generated during reclama-
tion operation can cause the inert filler, moisture and air to expand
and burst sealed casings. Venting or exposure may be accomplished
in any way necessary to preclude rupture due to confined pressure.
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APPENDIX U USE OF EXPLOSIVES FOR SEISMIC REFRACTION SURVEYS

U.1 INTRODUCTION

This appendix lists some of the more important aspects of the purchase, transport,
storage, handling, and use of explosives. it is intended as a general guide for
ABB-ES personnel who may be involved in bonducting seismic surveys or who may be
overseeing or auditing such surveys. It is not intended as a stand-alone
reference replacing appropriate federal and/or state regulations, which can be
very specific about certain aspects regarding explosives.

Many recent advances in computer software and hardware and hardware technology
have revolutionized data Processing and interpretating in the seismic industry.
Likewise, the recent development of sophisticated (and very expensive) truck-

response from deep reflecting horizons has made possible reflection surveys for
hydrocarbon deposits to depths of up to 20 kilometers. However, for shallow
(i.e., the upper several hundred feet) seismic refraction surveys, the best and
Most economical energy source continues to be small explosive charges detonated
with electric blasting caps.

A small explosive charge, as defined herein, consists of the equivalent of from
1/8 to 1 pound of dynamite which is primed for detonation with one or more
electric blasting caps. The "dynamite" that ABB-ES generally uses is KINESTIK
1/3, which consists of a powder and liquid, mixed on-site to form an explosive
similar in performance to dynamite. Each stick (86 to a case) is equivalent to
1/3 pound of dynamite. Before mixing, the two parts are not considered by the
DOT to he explosive; therefore, they can be shipped, transported, and stored with
no special precautions. In practice, ABB-ES personnel shall take every precaution
to ensure that the powder and liquid are separated while being stored for any
length of time to prevent unauthorized access to potentially explosive materials,

Electric blasting caps come in two configurations acceptable for seismographic
work. The "seismograph" variety is best because of its repeatability with regard
to delay time (i.e., the time that elapses between when the "fire" button on the
blaster is depressed and when the blasting cap actually detonates). The other
type is known as "instantaneous," and it has acceptable delay time characteris-
tics. Blasting caps are graded by the federal government (and all states) a
Class A explosive and must be handled and stored accordingly. Requirements for
Class A explosive are discussed in the following subsection.

U.2 PURCHASE, TRANSPORT, AND STORAGE

The federal government has specific guidelines regarding the purchase, transport,
and storage of explosives, particularly regarding interstate commerce. In
addition, each state has developed regulations that supersede federal regulations
if they are more restrictive, Therefore, the user must become familiar with
federal as well as state regulations. 1In practice, it is unlikely that ABB-ES
would ever become involved in interstate activities regarding explosives. 1In
fact, it has been ABB-ES's practice to subcontract out-of-state blasting
activities to a local blaster to minimize expenses that would otherwise be
incurred in obtaining necessary permits, and to eliminate time expended to
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purchase, transport, and store explosives. The following subsections pertain to
State of Maine requirements. Other states can be and are different from Maine,
and requirements vary widely.

U.2.1 Purchase

In the State of Maine, a blasting license for an individual is not required. Such
a license is required in Massachusetts (a competency license) and New York (an
explosives license). However, the State of Maine does require a written permit,
issued by the Commissioner of Public Safety, for the transport of explosives in
intrastate commerce in quantities larger than 200 pounds of dynamite, or more than
500 electric blasting caps. Although ABB-ES never transports quantities exceeding
these amounts, it has been company policy to obtain the State Permit to Transport
Explosives, because it provides additional credibility to explosives vendors and
local officials.

Before purchasing explosives in Maine, the user must obtain a permit from the fire
marshal or appropriate local official in the town in which the explosives are to
be used and/or stored. The local official must first establish the identity of
the applicant, verify that he or she is older than 21 years of age and is a U.S.
citizen, and inquire about the intended use of the explosives. Permitting
thorough local officials can be as €4asy as a courtesy telephone call from the
official notifying the local fire department or police chief (every town or city
handles explosives permitting a little differently).

Before selling explosives, the state requires the vendor to verify that a valid
permit has been issued to the buyer by the appropriate local town official. 1In
addition, the vendor should ascertain whether the buyer can comply with the rules
and regulations relative to the transport of explosives.

U.2.2 Transport

Before issuing the State Permit to Transport Explosives, officials from the
Department of Public Safety in Augusta, Maine, inspect the vehicle driven by the
applicant to ensure that it is roadworthy. They also inspect the explosives
magazine in which the explosives will be locked while in transit. State
regulations require that the magazine be constructed of l-and-1/2-inch-thick
planking with no exposed metal on the inside (to eliminate sparks) and sheathed
with NO. 24-gauge galvanized sheet steel. The magazine should have a strong hasp
and padlock and be locked at all times when explosives are being transported.
The magazine should also be chained and locked within the vehicle to prevent
removal or shifting while under way. In addition, the vehicle should be equipped
front and rear with two l-quart (minimum) fire extinguishers suitable to
extinguish electrical fires, and four diamond-shaped Class "A" explosives signs
mounted on the front and rear and both sides of the vehicle. ABB-ES owns a "day"
magazine and other equipment that meets these requirements,

U.2.3 Storage

Regulations are very specific regarding storage. All that ABB-ES personnel need
to remember is Class "A" explosives must be returned for storage to a permanent
or temporary magazine before sunset on each day of usage. The ABB-ES day magazine
is not a permanent or temporary magazine. A permanent magazine is a substantial
structure located well away from dwellings and buildings where people work or
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congregate. It has walls 4 to 8 inches thick (depending on method of construc-
tion), strong doors with interior hinges, and double-shielded locks specially
designed for storage magazines. The roof is constructed to be bullet-proof, and
foundation requirements are also specified. A temporary magazine isg usually a
rather massive steel box (i.e., 350 to 500 pounds or more) on casters, lined with
thick wood planking, with double-shielded locks. It should be securely fastened
to the ground.

U.3 HANDLING AND USE

one "tube" of the KINESTICK liquid (a clear red liquid composed of nitromethane)
with one "stick" of white powder (ammonium nitrate), and allow to stand until the
powder is thoroughly saturated with the liquid (it becomes pink); this takes 5
to 10 minutes. 1If the upper 4 feet of overburden are wet or saturated, it is g
good idea to seal the stick (equipped with a Screw cap) with tape to pPrevent
contamination by groundwater. If groundwater enters the stick, it can cause the
KINESTIK to misfire.

While the KINESTIK is being mixed, a series of shotholes (usually five) are
pPrepared by driving a pointed l-and-3/4-inch Steel bar to the desired depth (from
2 to 4 or 5 feet) with a sledgehammer. The shothole depth depends on soil
conditions and the anticipated size of the charge, Only when the explosives are ,
ready to be placed at the bottom of a shothole, a blasting cap is placed in a
molded cavity at the base of each stick. The blasting cap has two lead wires,
usually 8 or 12 feet long, which are grounded together with a removable metal

(i.e., "shot") wire leading to the blaster. The cap is secured to the KINESTIK
by two or more half-hitches with the two cap lead wires.

The explosive is not "primed" for detonation. After the primed shot is placed
at the bottom of the shothole, a small amount of native soil (preferably sand)
is placed in the hole and gently tamped with a tamping stick into the base of the
hole over the pPrimed explosive charge. A proper tamping stick is wooden (non-
sparking), about 6 feet long and 1 to 1-1/4 inches in diameter (Note: dowel stock
works well). The tamping procedure continues until a uniform column of native
soil completely fills the shothole. One should be careful not to damage the cap
lead wires during the tamping process.

The removal metal shield grounding the two cap lead wires together is removed only
when the shot is ready to fire. Prior to making the connection between the cap
lead wire and the shot wire leading to the blaster, the person making the

possible). While making the connection, the lead wires should be extended as far
from the shothole as possible. The person making the connection shall turn his
or her back to the shothole, remove the metal grounding shield, and attach the
shot wire leads (no polarity) to the cap wire leads.
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As each shot is detonated, one person (usually the one making the connection) will
be assigned to verify that no one is near the shot. The party chief shall then
call out, "Are you clear (of the shot)?" The response, "all clear" indicates that
everything is ready and no one is close enough to be in any danger when the shot
is detonated. A "safe" distance varies with soil conditions and the depth of the
shot; 75 to 100 feet is generally adequate. The party chief then calls out to
everyone in the area, "Fire in the hole," and the charge is detonated.

If a misfire occurs (extremely rare), it is the responsibility of the party chief
to remove the undetonated charge from the ground with a nonsparking shovel of wood
or brass. The party chief is responsible for maintaining an explosives log that
documents all explosives purchased, expended, stored, and destroyed. This log
is subject to inspection at any time by local, state, and federal officials. It
provides a record detailing the disposition of every cap and stick of dynamite
(or KINESTIK) that comes under the control of ABB-ES personnel.

The amount of explosives that can be loaded into a shothole depends on the nature
of the surface materials and the depth of the water table. Some general rules
follow:

. use as few explosives as necessary to produce good quality data

. the more granular the soils, the more explosives will be required (to
produce good data); the finer the soils, the fewer will be required

. the deeper the water table, the more explosives required, and vice
versa
. the deeper the bedrock, the more explosives will be required, and

vice versa

When ascertaining the proper explosive charge to produce good data at a new site,
it is good practice to start with a single shothole well away from any buildings
and power lines, and perform a test shot to determine local soil (an energy
transmission) characteristics. Start with a small charge (e.g., half a stock of
KINESTIK, obtained by mixing half the liquid from one tube with half the powder
form one stick) buried to moderate depth (e.g., 3 feet) and increase (or decrease)
the amount of the charge (and the depth of the shothole) as necessary.

U.4 EXPLOSIVE USE AT NTC, ORLANDO

If seismic refraction surveys utilizing explosives are conducted at NTC, Orlando,
the purchase, storage, transportation, and handling of explosives will be
subcontracted to a Florida licensed professional blaster. The blaster will be
responsible for the safe handling, storage, and use of explosives in accordance
with federal, state, and local regulations.
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